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THE WEEK IN IRON CIRCLES. 





There is no question that the financial strain is mate- 
rially relaxed, and is easing still more every day. Nor 
is it difficult to trace the causes which have produced this much- 
desired result. It is accounted for, first, by the accumulation of 
deposits in the banks all over the country, especially in New York 
and other financial centers; secondly, by an increase in the surplus 
bank reserves, and, thirdly, by the rapid concentration of country 
bank balances in New York. Our advices from leading iron centers 
are also more reassuring, as will appear below: The increased vol- 
ume of business at Cincinnati, noted in our previous report, has con- 
tinued, and numerous orders for round lots have been placed this 
week. Several furnaces in the Birmingham district have per- 
fected arrangements for resumption during the coming week, while 
others state that they will remain out until a profit in iron can be 
seen. The situation indicates that a fine amount of business may be 
anticipated, with Sut little change in values. Prices in the Chicago 
market continue to rule low on metal of all classes, this remark 
applying particularly to Northern coke and Lake Superior charcoal 
brands. In both of these lines, considerable metal is being offered. 
The market, however, in this department remains practically 
unchanged. While the natural result of sucha large number of 
idle furnaces in the Mahoning and Shenango Valleys, and also in the 
South, would be to stiffen prices, even if an actual advance did not 
take place, yet, notwithstanding these facts, prices at Detroit remain 
weak, and in some cases even lower than at any time for months. 
Consumption in most lines is quite heavy, but when a buyer makes 
inquiry, he is offered in almost any quantity, and delivery he asks at 
figures below those at which he has been able to purchase previ- 
ously. S»me furmacemen refuse to contract for more than sixty to 
ninety days, but others seem anxious to accept present prices for six 
months, and a few will even make deliveries for the balance of the 
year. The demand for Lake Superior is about the same as 
usual for this time of the year, and any small cut in present quota- 
tions would not be likely to increase the volume of trade to any 
great extent, as the large buyers place their contracts during the 
Summer months for their needs until the following May or June. 
There has been a considerable increase in volume of business at 
Louisville since last report, mainly in the line of special brands, 
where quality was the chief consideration, and on such irons full 
figures have ruled. There has been a fair run of orders for the 
cheaper grades also, at varying prices. Inquiry at St. Louis has 
been more active for small and medium lots, mostly Southern coke 
irons. There is quite a scarcity for No. 1 foundry and No. 2 
soft Southern iron for prompt delivery, owing to the South- 
ern miners’ strike. Prices have improved at least twenty to 
fifty cents per ton since last report. Our Buffalo correspondent 
obs:rves more confidence in the trade and more of a disposition to 
both buy for near wants and contract for future requirements. In 
all other respects the market is unchanged. Prices are very low and 
so much in buyers’ favor as to be attracting attention, At Pittsburgh, 


General Features. 





the course of the metal market for many weeks past has been steadily 
downward and prices have reached as low a point as ever before, 
notwithstanding the comparatively high cost of production. It is 
thought, however, that bottom has been touched at last, and some 
parties are holding back their iron who were sellers only a few days 
ago. On the other side of the picture, we note that there are a number 
of disturbing elements at work which are keeping the market depressed. 
Among these may be named the curtailment in consumption, brought 
about by the late financial stringency ; the temporary falling of work 
connected with railroad interests; the reports showing considerable 
increase during December on stocks of pig metal at respective fur- 
naces, both east and west, and also the uncertainty felt in business 
circles as to the pending silver legislation. Both producers and con- 
sumers have been expecting that improvement would appear early 
in the year, but present indications now point to a continuance of 
existing conditions for some little time to come. 

The news of the impending coke strike, first reported 
in these columns, seems to have reached the daily 
press by means of information from the coke fields to 
the same effect. There is, however, a serious discrepancy as to the 
cause of the disturbance, the coke drawers charging an attempt on 
the part of their employers to reduce wages, while the state of the 
business, in the opinion of the men, seems to warrant an advance. 
In conformity with this view, the men have asked an advance, which, 
it may be set down as a foregone conclusion, will not be granted. 
The coke syndicate, on the other hand, is getting ready for a 10 per 
cent. cut in wages, which will surely provoke a strike, so that it will 
matter very little which side gives the nominal provocation to the 
suspension of business, the result being quite the same. Indeed, it 
is said, and not without reason, that the coke men would rather 
court a strike at this time. Their own special furnaces and mills are 
fully stocked up with as much coke as they can accommodate, and 
the shutting down of so many furnaces, brought about by the excess- 
ive cost of ‘coke and freights, put the coke syndicate in a bad place, 
from which the combination can only be relieved by astrike. In that 
event the coke people could well afford to look upon the suspension 
of work on the part of the furnacemen as a huge joke, and could bide 
their own time, both as to the starting up again, and as to the fixing 
of the price. The railways, in the meantime, are awaiting develop- 
ments. They are aware of the fact that the present situation pre- 
sages a season of inactivity, and they will hardly announce any change 
of rates—if such a thing is under contemplation—until there is a re- 
sumption of work. The ore men feel gloomy about the turn affairs 
have taken, and expect little activity in their line until well into the 
middle of the Summer. Some think that very little will be doing 
until July, as it will take all the intervening time to work up the ore 
now on hand, figuring on a three months’ suspension of furnace 
work. The past week has witnessed the official organization of all 
the furnace, rolling mill, fouudry, and other iron interests of the 
Mahoning and Shenango valleys. This combination is not regarded 
so much as an association to curtail the output of pig iron and its 
products—for the force of circumstances has made them all willing 
quitters—but rather as a unit against any other combination, hostile 
to their interests. The iron makers have several grievances. The 
coke question has already been fully explained. The railway situa- 
tion will take care of itself in due time, but the particular thorn in 
the side of the valley manufacturers is the matter of demurrage which 
is charged against the iron men by the car service associations, and 
which they are resolved to fight at any cost. They say that single- 
handed they stand but little show as against the united railways, 
while they can make a strong defense against the demands of the 
railways in the form of a defensive alliance. The pig iron market, 
if such a thing exists, is in a deplorable state. No sales are reported, 
and hence there are no quotations. What little stuff is sold, goes at 
any price it will bring, and that is away below the bare cost of pro- 
duction. Manufactured iron is also weak, and the volume of sales is 
very light in every line. 
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THE STATISTICAL POSITION OF THE TWO VALLEYS. 

The present shut-down of blast furnaces in the Mahoning and 
Shenango Valleys renders doubly interesting the annual statement 
of the American Iron and Steel Association, just issued, respecting 
the statistical position of these important districts. According to 
these figures, their production of pig iron in 1890 was as follows 
(tons of 2,000 pounds) : 











First half Second half Total for 
of 1890. of 1890. 1890 
Mahoning Valley..............-.:ccceseseeeees 282,827 272,422 555,249 
Shenango Valley... 325,629 343,979 669,6. 8 
RE ae Sed OE a tie nO 603.455 616,401 1,224,857 


to Allegheny county (Pittsburgh district), within a hundred thous- 
and tons of the total production of Ohio, over 300,000 tons more 
than the entire Alabama product, about equal to the output of 
Alabama and Virginia combined, and nearly 12 per cent. of the 
entire production of the United States. 

The number of stacks in the two districts is 37, of which 22 are 
located in the Shenango Valley, and 15 in the Mahoning Valley. Of 
these, there were in blast December 31, 1890, eighteen stacks— 
eleven in the Shenango Valley and seven in the Mahoning Valley. 
On June 30, 1890, there were 27 stacks in blast in the two districts. 

It is interesting, also, to note what proportion of the production 
of 1890 was Bessemer pig, The statement follows : 











First half Second half Total for 
of 1890. of 1890. Tego. 
a FIR IE o0 a cineca sista cinsseescesteies 50,850 46,652 97,502 
Shenango Valley...........-.cccseeereeee nepeass 148,818 177,440 326,258 
TOURS care vncssssseesens 199,468 224,092 423,760 


This is a little less than one-half the product of Bessemer pig in 
the Pittsburgh district, and something over 9 per cent. of the entire 
Bessemer product of the country at large. 

Most important of all is the statement of the stock of pig iron 
unsold in the two valleys, December 31, 1890, as compared with 
previous dates. The figures follow: 


June 30, 


December 31, June 30, December 31, 
1889 1889. 1890. 1890. 














Mahoning Valley........ 21,93 12,149 17,074 52,632 
Shenango Valley................0 49,480 6,272 13,490 42,272 
RE me, 18,421 30,564 94,994 


The great increase in unsold stocks at the end of last year tells 
its own story. They were three times as large as they were on June 
30, and five times as large as they were the year previous. They 
represented 13.9 per cent. of the total unsold stocks throughout the 
country, and were 7.7 per cent. of the total production of the two 
districts for the year. The unsold stocks of these districts alone 
were six times the amount remaining unsold in Allegheny county ; 
they were within about 22,090 tons of the total for the entire State 
of Ohio, and were about equal to the accumulated stocks in Virginia, 
North Carolina, Georgia, Texas and Alabama. 





MANUFACTURERS AS MILLIONAIRES. 

Recently, the New York lVor/d published a list purporting to 
give the financial standing of 122 millionaires in the United States, 
from this deducing an “argument” against the policy of protection 
as enriching the few at the expense of the many, etc., etc., etc., 
ad infinitum. 'To be consistent, the Wor/d should have added the 
name of its millionaire proprietor, Mr. Joseph Pulitzer; but never 
mind. By an examination of the list, it appears that the list com- 
prises 122 names estimated to be worth $5,000,000 and upward each. 
There are thirty-five fortunes of $10,000,000 or upward. To be more 
specific, there are in the list two persons rated at $125,000,000, one at 
$100,090,000, one at $80,000,000, one at $75,000,000, one at $40,000,000, 
one at $35,000,000, five at $30,000,000 each, four at $25,000,000 each, 
two at $20,000,000 each, seven at $15,000,000 each, five at $12,000,000 
each, five at $10,000,000 each, ten at $8,000,000 each, two at $6,000,000 
each, seventy-five at $5,009,000 each. The entire list aggregates 
$1,552,000,000. 

Congressman Roswell G. Horr got hold of the list, and this is 
the way he riddled the Wor/d argument in a communication to the 
New York 7ribune : 

The wealth of the thirty-five persons first named foots up to $1,035,000 000. 
Among the entire thirty five, there are only two who made their money by 
manufacturing articles protected by our tariff laws. Oae of these, L. S 
Higgins, is in the $20,000,000 list, and the other, Andrew Carnegle, is in the 
$15,000,000 list. If there is another one among the entire thirty-five who can 
be classed as among manufacturers who have made their money by making 
and selling protected goods, I have been unable to learn which one it is. 

John D. Rockefeller heads the list, and is rated at $125,000,000. His 
fortune came through the Standard Oll Company. But the oil is exported 
from this country in enormous quantities, and has never been affected in price 
by tariff laws. 

The next two names are Astor and Gould. The first one inherited his 


fortune, which comes from merchandizing aud the enormous rise in real 
estate in New York City; and as for Mr. Gould, it is well known that his 


wealth comes from railroad purchases and deals in stocks and other securities. 
If he ever made a dollar as a manufacturer, the fact has been concealed from 
the public at large. G» through the entire list of 122 names, and I assert 
that the-e will not be found to exceed twenty who made their money, or any 
considerable portion of it, as miaufacturers, and the aggregate rating of 
these twenty is less than $142,000,000. That leaves in the list 102 men who 
made their money in other ways; and their wealth foots up the enormous sum 
of $1,410,000,000. 
I defy any man to examine the list and refute this statement. Indeed, I 
beg of these Free Trade aivocates to give it their careful attention and then 
tell me if the above statement is not absolutely correct. Of course, my 
acquaintance with these millionaires is very limited, indeed, but my informa- 
tion as to the manner in which their accumulations were made is, in my judg- 
ment, most reliable. At least, my effort has been to secure the exact facts. I 
believe I have been successful. 

I do not deny that very many of our manufacturers have been prosperous. 
It is best for the country that they should be. Some of them have amassed 
wealth, but they have risked vast sums and managed immense institutions to 
doit. The magnitude of their operations often brings wealth on small mar- 
gins. Why should not such be the case? At the same time, many of them 
have struggled hard and fiually failed. It is the prosperous concern that 
blesses the community in which it is located, never the failing one. Letne 
state this one fact: it is always better for the workingmen, for the merchants 
and the farmers that the men who manufacture goods of any kind in any 
community should be prosperous and successful. The fact that they are so 
insures prompt payment of wages, sure returns for the sale of merchandise, 
and a reliable home market at good prices for the products of the farm. 


The Iron Trade Review is not in favor of “ enriching the few at 
the expense of the many,” but it does advocate the greatest good to 
the greatest number; and this result has followed the adoption of 
Protection in this country. Mr. Horr certainly has the best of the 
argument, for the simple reason that the /ac/s are on his side. 





A GROUP OF GREAT PIG IRON PRODUCERS. 
Pennsylvania, Ohio, Illinois, Michigan and Wisconsin constitute 
a group of pig iron producers whose record is worthy the attention 
of the world. New York and Indiana might properly be added, as 
bordering on the Great Chain of Lakes, but are not necessary to the 
present showing. The five States above named are credited with 
the following production (tons of 2,000 pounds) in the year named: 











1887. 1888. 1889. 1890. 
Pennsylvania........ 3,684,618 3,589,186 4,181 .242 4,945,169 
Dl ccadinesibilineseanbiiencisonsuaoste 975 539 1,103,818 4,2 §.57¢ 1,389,170 
TEREMOEG. .ccocseene .<sencce 565.453 579,307 601,035 785,239 
RE a inccesseséerssescahacioss 213,543 213,251 214,350 253,461 
WIRCOTIOER .os0s0csssnccescssssesses 133,508 116,037 158,624 246,237 
OCR sa cescncsnrcionse sae een 5,601,599 6,370,839 7,624,276 


The above magnificent total represents nearly three-quarters of 
the entire product of the United States in 1890, more thay the total 
product in 1888, and more than a million tons in excess of the output 
of 1887. It is within 800,000 tons of the total output of Great Britain 
in 1889, exceeds that of Germany and Luxemburg by more than 
3,000,000 tons, is four and a-half times that of France, is three and a- 
half times that of all other European countries combined, and is 
nearly one-third of the entire world’s production of pig iron. 

The growth shown by this group of States is scarcely less mar- 
velous, in view of all the circumstances. The increase in production 
in 1890 over 1889 was 20 per cent., and over 1888, 36 percent. The 
increase last year is the more remarkable since in 1889 over 1888 was 
13 per cent. 

“Tron is King,’ 
West. 


’ 


and his seat of power is still in the Central 





“Art aboard for Jerusalem !"’ will not be yelled into the ears of 
passengers, in English, French and Turkish, quite yet. Our consul 
at Jerusalem writes the State Department that the work is proceed- 
ing with true Oriental tardiness. A few workshops have been 
erected at Jaffa, where, also, a special pier for the landing of the 
lomotives, which are due at the end of this month, has just been com- 
pleted. Several cargoes of sleepers, rails, timber, coal, and other 
materials have lately been received. Extensive gradings have been 
commenced at certain points along the projected line, such as at 
Ramleh, Jesur, Artuf, and other places, and it is expected the work 
will be more energetically pushed over the entire route on the arrival 
of the locomotives from America. 





THE editor of the (x American Artisan, of Chicago, is kept so 
busy answering the indignant letters of his subscribers, concerning 
his position on the tinplate question, that he announces that he can- 
not take time at present to engage in friendly “scraps” with his 
esteemed contemporaries. Taey will, therefore, confer a favor by 
withholding their comments until the able editor gets his good right 





eye sponged off, and comes up smiling with his second wind. 
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FINANCIAL PROSPECTS FOR 189). 





The railroad situation to-day, when looked at from the investor’s stand- 
point, presents such a mixture of good and bad features that it is hard to dis- 
entangle the“one from the other. It is not wholly bad, as it was in 1884 or 
1888, when roads had been recklessly duplicated beyond the capacity of the 
country to furnish them with business, so that their gross earnings per mile 
were falling rapidly. Still less is it wholly good, as in 1880, or, to a certain 
extent, at the close of 1886, when the country had fully grown up to its railroad 
facilities and there was profitable business enough for all to make money. 
The present situation is not so simple. There has been no over.construction 
of roads since 1887, but we wait in vain for the good results of our self- 
restraint. There seems to be business enough, but it is unprofitable business. 
The gross earnings are satisfactory to the statistician, but the net earnings fail 
to meet the wants of the investor. 

As far as construction goes, the country has had about time enough to 
grow up to the premature mileage of 1887. In that year, it will be remem- 
bered, nearly 13,000 miles were added to the railroad system of the country. 
The three following years have averaged less than half that amount—a little 
under 7,000 miles in 1888, a little over 5000 (net increase) in 1889, and just 
about 6,000 in 1890. What is more to the point, the new construction of the 
last three years has nearly all been put where it was needed to create new 
business, rather than to fight for what already existed. 

Meantime, the population of the country was steadily increasing, bringing 
with it an increase in traffic and in gross earnings. Iu the aggregate for all 
roads, 1888 showed a slight advance over 1887, 1889 a decided advance over 
1888, and 1890 a gain which will probably be still more decided. But the 
increase in mileage was such that the average per mile fell from $6,861 in the 
fiscal year 1887 to $6,540 in 1888, and has not, by any means, made up this loss 
in the two years succeeding. It is not the gross earnings, however, which 
make the trouble. It is the continually increasing percentage of operating 
expenses, which leaves a smaller margin of net profit. Traffic is constantly 
carried at lower rates, and often at rates which are barely above the expense 
of handling. In 1887 the average receipts per ton mile were 1.034 cents; in 
1888, 0977 cent; in 1889, 0.976 cent. In the fiscal years of the railroad com- 
panies, which, as a rule, end on June 30, the figures for 1890 will probably not 
be much lower than for 1889; but for the last half of the year it is likely that 
freight has been carried at an average of about nine-tenths of a cent a ton a 
mile. 

Thus it happens that the gains in gross earnings for 1890 have not been 
accompanied by corresponding gains in net ; and during the latter part of the 
year the net earnings have shown a positive loss. Taking the figures of the 
Financial Chronicle as a basis, we find that 116 roads, from January 1 to 
November 30, show gross earnings of $575,000,000 for 1890, against $531,000,000 
in 1889, an increase of $44,000,000, or more than eight per cent.; but the net 
earnings were $191,000,000 in 1890, as against $183,000,000 in 1889, a gain of 
little over four per cent. Furthermore, this gain was wholly made in the 
first half year. Since June 30, four months out of the five show a positive 
loss. The aggregate figures for all the roads reporting result as follows: 

Gain in gross Gain in net Loss in net 





earnings. earnings. earnings. 
REM sc ocalevsemivanasiacexe $2,890,000 hae eeees $ 238,c00 
er fae 8=—S—é—“—s—=™CSC en nnn 1,206,000 
Sep ember.............. 4,626,000 ee 
I cise sicvatsincanan ee dS etacenpe 315,000 
November.............. See ——i(‘«éC Hh a'v ay 147,000 
Total since June 30 $13.361,000 $938,000 $2,106,000 
Bee ee ENE. = suisse deen vonsdeakooun eeusaanapenacnemsammiacunenkichantd $1,168,000 


Inasmuch as these figures represent not merely increased gross earnings, 
but increased gross earnings per mile, the fall in the net may be regarded as 
phenomenal. It indicates that rates have been depressed by artificial causes 
other than scant business. Directly or indirectly, legislation has had a good 
deal to do with them. While it is unsafe to generalize, we may say that State 
legislation has had rather less influence in this matter than is commonly sup- 
posed, and national legislation rather more. The only group which shows a 
loss in net earnings for the year—and that, too, in the face of a very large 
increase in gross—is the Middle Western, which has suffered little at the 
hands of State authorities. The effect of national legislation has been two- 
fold. By the prohibition of pools it has prevented the maintenance of rates; 
by the short haul clause it has forced local reductions to be made general, 
and has compelled a road to treat different parts of its business without much 
regard to their relative economy. This last influence has had a bad effect at 
both ends, causing rates to be lowered and expenses increased, both at the 
same time. 

Under these circumstances it is no wonder that investors are shy. While 
the stock market has recovered from the temporary depression incident to 
the panic a couple of months ago, there are no signs of any permanent demand 
such as manifested itself so strongly in 1886 and the beginning of 1887. Nor 
is it desirable that there should be. There is, in the present temper of public 
feeling, real danger of additional legislation. The only trustworthy safeguard 
against such legislation is found in the timidity of investors. If a State wants 
more roads, and cannot get them unless it treats existing ones properly, there 
will be local interests opposed to radical legislation. It was these local inter- 
ests, and not the Supreme Court of the United States, which caused a reaction 
from the extreme anti-railroad measures of 1873 and 1874; and although the 
Supreme Court knows more about railroad legislation to-day than it did 15 
years ago, it would scarcely possess the power to make State laws harmless, 
even if it had the will to do so. 

It is to facts of this sort, rather than to the silver question, that the timid- 
ity of investors is mainly to be ascribed. Itis rather as a symptom of legis- 
lative struggles between sections than for its own sake that the silver agita- 
tion has even the moderate importance which it possesses in the world of rail- 





that railroad investors are showing their wisdom. While the volume of busi- 
ness in the country has grown up to its railroad mileage, the rates which the 
companies are able to charge are depressed by outside conditions. A volume 
of business which would pay under a pooling system, will not pay without it. 
If the public is willing to allow the roads to make money in any way they can, 
it can have as many roads asit can efford. If it insists on certain artificial 
restrictions on railroad economy and operation, whether in the form of Iuter- 
state Commerce Acts or State statutes, it must, in the long run, get along with 
fewer roads.—[Railroad Gazette. 





Effect of Cold Upon the Strength of Steel. 

The French government have had conducted for them a series of experi- 
ments on gun steel at very low temperature, says the Aai/road Review. The 
specimens, some of which were hardened and others not hardened, were 
cooled to 75 or 100 degrees [Fahr ] below zero, by immersing them in a bath 
of carbonic acid gas and sulphuric ether. The test bars were prepared in sets 
of threes, one to be used after being cooled to about 100 degrees below zero, 
while the other two were tested at normal temperature. Asa result of these 
tests it was found that both the hardened and unharded bars had their elastic 
limit raised about 11 per cent. when tested cold. The breaking strain of the 
hardened bars was increased about six per cent., and that of the unhardened 
bars about three per cent. by cooling. The elongation of the hardened bars 
was diminished 14 per cent., and the unhardened bars 12 per cent. These 
changes were only temporary, however, as with the restoration of the bars to 
the ordinary temperature their original properties returned. Another series 
of tests were conducted for which the bars were prepared in sets of three as 
before. These were tested by means of a drop weight, instead of being sub- 
ject to tension, as in the previous case. It was found that the cooling of the 
bars increased their brittleness. As an average each hardened bar required 
12.57 blows to fracture it at 100 degrees below zero, and 14.4 blows at the nor 
mal temperature. The unhardened bars required 5.9 blows to break them 
when cold, and 14.6 blows under ordinary conditions. As in the previous tests 
the metal regained its qualities when restored to a normal temperature. 





Improved Jointing of Iron Surfaces. 

It is found that a permanent and satisfactory joint can be effected between 
rough, cast-iron surfaces by the use of mineral asbestos mixed with sufficient 
white lead to make a very stiff putty, says the Boston /ournal of Commerce. 
This, it is ascertained, will resist any amount of heat, and is so unaffected by 
steam or water as to be serviceable for mending or closing cracks in cast iron 
retorts employed in the distillation of oil and gas from cannel coal. The heat 
being applied to the bottom of the retorts and the temperature of the iron 
maintained at a bright-red heat, after a time the bottom of the retort would 
give way, the larger portion of the crack being downward toward the fire. 
The method employed was to prepare the mixture and place it on top ofa 
brick, then put the brick on a bar of iron or a shovel, and press the cement 
upward to fill the crack in the iron, holding it up for some time until it had 
penetrated the cavity and become somewhat set—necessarily, during this 
operation, the lid being removed from the retort, so that no pressure of gas or 
oil should force the cement outward until set. The use of asbestos in this 
way possesses various advantages, not the least of which is that the substance 
cannot burn. 





Half a Million Immigrants in 1890. 

During 1890 the total number of immigrants arriving in the United States 
from foreign countries was 491,026, a gain over the preceding year of 65,000, or 
15 percent. The bulk of the increase was found in arrivals from three coun- 
tries in Central and Southern Europe—Austria-Hungary, Poland, Italy—and, 
in fact, these three countries may be credited alone with supplying more than 
the entire increase noted, as their total gain over 1889 was 69,000, or 4,000 
more than the total net gain. The arrivals of British immigrants showed a 
heavy falling off. German arrivals gained slightly, and Russian immigrants 
were also more numerous than in 1889. The total number of British immi- 
grants was 120,567, a decrease from 188g of 12 per cent. The statistics of 
arrivals at leading ports show that New York received 398,396, or nearly 81 
per cent. of the total; Boston received 30,971, or 63 per cent.; Baltimore, 
29,125, or 6 per cent., and Philadelphia, 23,434, or 47 per cent.—[Bradstreet’s. 





To Remedy Swaying and Oscillation. 

Frequently the oscillations of the main belt in a mill come in unison with 
the beat of the engine, and a pretty perceptible slapping about of the belt is 
noticeable, says the A4r/isan. The beat of an engine will often come in sym- 
pathy with the rythmic sway of the building, and so increase it as to be very 
perceptible. If this were continually going on, in exact time, it would 
become so great in time as to be dangerous; but one or the other gets ahead 
and mixes the movement, so that it gradually ceases until they are again in 
unison. If the speed of the engine is changed in either case, the swaying 
will be kept mixed all the time, instead of occasionally. On long lines of 
shafting this will appear also, the pull on the belt at the commencement of 
the stroke being in unison with the spring of the shaft, thus causing a 
marked oscillation. The same remedy is applied here, to mix the two move- 
ments purposely, and the trouble is partly removed, if not entirely. 





The Iron Trade Review issued a special edition on Dec. 18th, which does 
them credit. It consists of 80 pages of letterpress with a beautiful litho- 
graphed colored cover. Its contents embrace articles on “ An Exposition for 
Cleveland,” “ Upper Lake Ports,” “ For or Against Pig Iron Warrants,” “ Cleve- 
land and Central West,” besides a large amount of general reading relating to 
the trade. The number is well illustrated throughout.—({The Patent Review, 





road finance. And in the light of the facts just quoted, it must be confessed 


Ottawa, Canada. 
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THE ATLANTIC-PACIFIC TUNNEL. 





Ten years ago, Mr. Mark M. (“ Beick”’) Pomeroy, widely known as a 
journalistic and man of affairs, projected the seemingly foolhardy project of 
tunneling the Rockies, and striking the rich ore veins supposed to run in 
vertical lines through the mountains. The secondary object was to obtain a 
railway tunnel, by which the distance overland could be reduced 250 miles, 
Many skeptical persons no doubt predicted the death of the project and the 
disppointment of the projectors ; but, after the lapse of a decade, both appear 
to be alive, hopeful and prosperous. Ia 1884, Mr. Pomeroy sold his franchise, 
etc., to the Atlantic Pacific Railway Tunnel: Co., under whose auspices the 
work has been going steadily forward, so that the present status of the enter- 
prise, as we understand, is this: From the east side of Kelso Mountain, the 
tunnel has been driven in 3,000 feet, and from the west side 1,400 feet, and the 
work is now going on day and night. The company is now getting out ore 
for the market, having reached the first vein, after driving a long distance 
into the mountain side. Uader the laws of the United States, the company 
has the right to locate 1,500 feet along a vein to the right, and 1,500 feet to the 
left, with the privilege of working its way “ upward to grass roots and down- | 
ward to the other country,” as the President expresses it. Three years ago, 
Mr. Sydney B. J. Skertchly, an English engineer, examined the tunnel and 
made a report, from which the following paragraph is taken : 

“Apart from its importance as a means of intercommunication, the 
Atlantic-Pacific tunnel possesses equally valuable prospects in the mineral 
veins it will intersect. This, in my opinion, is not a theoretical conclusion, 
but a demonstrable and demonstrated fact. Forty-five lodes have been 
already proved and officially recorded, and twelve of these are either now 
being worked or are partially developed and await the completion of the 
tunnel to recommence operations. The lodes consist of auriferous pyrites, 
galena, grey copper and silver glance, and the ore runs from 20 to 6v0 ounces 





of silver per ton. The Woodchuck mine is even in this inclement weather 


paratively small number of men now at work in the mine, considerable work 
is being done in the way of exploring, shaft sinking, drilling, etc.—([Florence 
Mining News, January 31. 

All of the work being done at the Hemlock mine now is new. It is 
understood that but one shift is at present being run. As soon as the road is 
ballasted, the mine will commence shipping ore to the Illinois Steel Co., 
Chicago. What the output of the mine for next Summer will be is not known. 
—[Florence Mining News. 

GOGEBIC RANGE. 

Superintendent Ruggles, of the Pototo River Mine, reports that they 
struck good ore at their mine. He says: “ We have been going through about 
to feet of lean ore, and now, have as fine a grade of ore as can be found 
anywhere. The resources of the range are not half opened up. We 
have only been scratching about a little. The Norrie mine alone is capable 
of getting out 1,5co 000 tons every year, and at a low estimate there is 39,000, 
coo tons of ore in sight now on the Gogebic range.” They are now down to a 
depth of 220 feet, and expect to open up a big vein —[Ashland Press. 

The Brotherton is looking better than ever before. They are mining now 
on the fifth level and will soon start the shaft for another lift—([Iron Ore, Ish- 
peming. 

Explorations being conducted near Sunday Lake by several residents of 
Bessemer give promise of success, ore having been found the past week. It 
may be that it will be found extending beneath the waters of the lake, in 
which case the lake would probably be drained. The water is about four feet 
deep, and it is said that the inlet could be so changed that it could be diverted 
into the outlet before reaching the lake. Speculation as to the best way of 
getting rid of the water is now being made. There is a heavy rock capping 
over the ore, however, and little danger would be presented were the water 
left as it now is.—{Iron Ore, Ishpeming. 

Capt. Andrew Johnson, of the East Dangler, which is controlled largely 
by Ironwood parties, informs us that he will double his force on the rst of 





MODE OF WORKING VEINS IN ATLANTIC-PACIFIC TUNNEL. 


sending ore down from above the tunnel. These lodes have been proved on 
the surface, and as they dip or ‘hade’ tothe west, the tunnel has not yet 
intersected more than three. This, so far from being a disadvantage, is a 
prsitive benefit to future shareholders, as most of the dead work has already 
been done, and I believe the tunnel to be close upon the great mass of inter- 
secting payable lodes.” 

The number of mines expected to be tapped is more than 250. These 
vzins are to be reached at depths varying from 1,000 to 4,441 feet below the 
tops of the mountains, thus enabling the miners to drive their workings over- 
head, instead of climbing to the summits and working downward. Great 
advantages are also claimed, both in taking care of the water and in bringing 
the product to the surface. The length of the proposed tunnel is to be 25,200 
feet. The manner of driving the workings and loading the ore is shown in 
the accompanying cut. 





LAKE SUPERIOR MINING NOTES 





MARQUETTE RANGE. 

The work of sinking a shaft at the much-talked-of Barasa mine has com- 
menced. The company anticipates some trouble here, as the ground was 
thorougly tested last Fall and proved to be almost entirely of a quicksand 
nature. The shaft will have to be put down 160 feet before the ledge is struck, 


Work will necessarily have to progress very slowly, and the most skillful 


engineers will be called into service.—[Florence Mining News. 

The new discovery of ore at the Elba promises to be one of great value. 
As the work of development progresses, the deposit widens in all directions, 
and is already of profitable proportions. The quality is first-class, being a 
rich blue and high in iron. Although no analysis has been taken as yet, 
experts agree that no better iron ore is mined in the world. The deposit, as 
far as opened, is strictly clean.—[Negaunee Iron Herald. 

MENOMINEE RANGE. 

Forty or 50 more miners and other employes were discharged at the Flor- 
ence this week, leaving the present force at about 170 men. It is not likely 
that this number will be very materially reduced. Notwithstanding the com- 


February. He now has six men at work on the property. A shaft 6x7 is 
down 73 feet, and is bottomed in mixed ore.—[Gogebic Advocate. 
VERMILION AND MESABA RANGES. 

The output of the Minnesota mine Monday was the largest ever made in 
one day. The enormous amount of 2 270 tons of ore was mined, hoisted and 
placed on the stock piles in the two shifts—24 hours. The output for the past 
few weeks has been large the average being in the neighborhood of 2,100tons 
a day, and there are now about 150,000 tons of ore in the stock piles.—[Ver- 
million Iron Journal, Jan. 29. 





The English Metal Market. 

Our English correspondents, S. W. Royse & Co., Manchester, write under 
date of January 24: “The course of affairs in the metal markets during the 
year has been uneventful, and fluctuations in values unimportant. The general 
tone at present is steady, and there appears to be a feeling that some improve- 
ment should take place before long, but the reasons on which this feeling is 
based are not very clear, and perhaps it is only the wish that is father to the 
thought. Prices for Middlesbro’ pig iron stand now about the same as at the 
beginning of jhe month, and Glasgow prices show an improvement of about 
Is. per ton. Shipments from Middlesbro’ are very sma]! this month, being 
considerably less than in January or December last year, but it is felt at Mid- 
dlesbro’ that they should increase heavily as stocks in Scotland become 
reduced, and as milder weather sets in.” 





Mileage Tickets on the Pennsyivania Lines. 

On and after January 20th, 1891, individual and non-transferable: one 
thousand mile tickets, good over all divisions of the Pennsylvania System, 
west of Pittsburgh, will be sold at rate of two cents per mile, or $20 each, by 
line agents at principal points. AJl forms of mileage tickets heretofore issued 
for the Pennsplvania lines—still unused and unexpired as to time limit—will 
be honored on and after above date, on all roads operated by either the Penn- 
sylvania Co. or the Pittsburgh, Cincinnati, Chicago & St. Louis Railway Co. 
and only one thousand mile tickets will be thereafter sold. E. A. Ford, Gen 
real Passenger Agent, 
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IMPROVED SCREW MACHINE AND TURRET LATHE. 





The screw machine and turret lathe, herewith illustrated, are manufact- 
ured by the Garvin Machine Co., New York. They comprise their latest 
designs in this class of lathes, of which they manufacture a very complete 
line. The screw machine is known as their No. 3 size, and is 14 inches swing, 
4%-foot beds. It is arranged with power feed and automatic stop; the feed 
rod and connections are placed on the front of the lathe, for convenience in 
handling. The feed is tripped by means of an adjustable dog, carried on top 
of the turret slide. The spindle runs in semi-position boxes, and has a 1%- 








inch hole its entire length; the outer end of spindle is threaded for chucks 
or is made with automatic spring chucks and wire feed. The spring chucks) 
used are of new pattern, which have no end motion when gripping stock. 
The turret is eight inches diameter, with eight 1'4-inch holes for tools, and 
has a movement of 12 inches. The cross slide is made: with rack or screw 
feed, and with stop for each tool. The head is made as shown, with back 
gears, or with plain cone, or back gears and friction clutch. The friction 
clutch head admits of changing instantly from fast to slow speeds, or stopping, 
as desired. This is particularly valuable when using large dies, or when 
different parts of the work vary largely in diameter. This machine is also 





made with extra large spindle, when desired, which gives a 2% inch hole in 
spindle, or 114-inch hole with wire feed and spring chuck. The pan for chips 
is especially large, and has side extension where chips accumulate, with oil 
pot at end, where it is not liable to become clogged. Countershaft has self- 
oiling boxes, with friction pulleys 14 inches diameter, four inches face. 
Weight of machine complete, 1,600 pounds. 

The turret lathe, here shown, is designed for all classes of work where 
oil is not required. It is made with the same heads, spindles and turret as the 
No. 3 screw machine, and with plain chuck, spring chuck or wire feed. It is 
also made with draw-in chuck, operated by hand wheel at back of spindle. It 
is 16 inches swing, and the bed is of open pattern with vise. The cross slide 
and turret block are clamped with hand wheel shown. Countershaft has fric- 
tion pulleys 14 inches diameter, four inches face. Weight of machine, com- 
plete, 1,400 pounds. 





THE BACKUS GAS ENCINE. 





We present on this page an engraving showing a new gas engine, which, in 
its method of governing, and in other details of construction, will be found to 
contain points of interest. As will be seen by the engraving, the frame of the 
engine is of a modified A form, with the crank-shaft at the top, and there are 
two cylinders of equal size, which are inclined, the one at the left being the 
working cylinder, while the one at the right is a pump in which the mixture 
of gas and air is first received and compressed by the pump piston, after 
which it passes through a large pipe connecting the two cylinders, and is 
admitted to the working cylinder by a poppet valve, the opening of which is 
controlled by the governor. Gas is admitted to the compressing cylinder by 
a pipe which enters the head, and air enters through a number of holes which 
are made in the head around the pipe. The holes through which air enters 
are covered by a valve which is opened by atmospheric and seated by the 
pressure within the cylinder. The proportions of gas and air are controllable 
by a valve in the gas supply pipe. 

Near the working cylinder, and in the large pipe which joins the two 





cylinders, is a poppet valve, having a stem projecting through a stuffing-box 
below. This valve is seated by the spiral spring shown, and is lifted to admit 
the explosive mixture to the cylinder by the lever shown, which is pivoted to 
the side of the frame, and receives its motion from an eccentric, which is 
located just inside the fly-wheel. This eccentric is in two parts, joined 
together by a hinge joint at one side, one of the parts being secured to the 
end of the hub of the fly wheel by screws, as shown, while the other is free to 
move upon the hinge joint to give greater or less eccentricity, its tendency to 
fly outwards being resisted by the spiral spring shown. The amount of 
eccentricity is then controlled by a wedge, this wedge being attached to one 
of the arms of the fly wheel, and its distance from the center of the shaft con- 
trolled by the opposing forces of the spiral spring shown behind it, on the 
the one hand, which tends to force it inwards and open the eccentric, while 
upon the other is the centrifugal force of the weight under the spring, which 
tends to withdraw the wedge and allow the eccentric to close. A half strap 
fits in the groove of the eccentric below, from which the valve is moved, and 
admits more or less of the mixture to the cylinder, according to the require- 





ments for the work being done, an explosion taking place at every revolution 
where needed, and yet leaving a margin for governing. 

There is no exhaust valve, but towards the upper end of the cylinder is a 
narrow opening or port, which passes entirely around the inside of the 
cylinder, and connects with the large passage seen, which also extends around 
the cylinder, and at the top is connected with the exhaust pipe, as shown. 
The piston passes over this port at the end of the stroke, and exhaust takes 
place. The port, though of large area to give a free exhaust, is considerably 
narrower than the packing rings, so that there is no trouble from the rings 
entering and catching in it. The lighter is operated by a cam placed on the 
crank-shaft just inside the belt pulley. A small jet of gas is kept burning, 
and a cylindrical valve operates to give communication with the contents of 
the cylinder at the beginning of the stroke. Provision is made for cooling 
the cylinder by circulation of water, as shown, and also for thorough lubrica- 
tion. It has been found by experiment that the regulation is all that could be 
desired, and there is no trouble in starting the engine at anytime. The 
engines have been built from one-half to three horse-power, and are to be 
built up to 25 horse-power, by the Backus Water Motor Co., Newark, N. J. 





RICE’S PATENT FRICTION CLUTCH PULLEY, 





The friction clutch pulley herewith illustrated, was invented by A. C. Rice, 
Superintendent of the extensive works of Stilwell & Bierce Manufacturing 
Co., Dayton, O. His wide practical experience, and high standing in his pro- 
fession, will commend his invention to the careful consideration of all who 
have occasion to use friction clutch pulleys and couplings. 

The engraving represents one of Rice’s friction clutch pulleys in perspec- 
tive, attached toashaft and thrown into gear. The clutch is shifted in and out 
by means of an upright shaft terminating ia a pinion, which engages in a 
rack cut in the side of the shifter sleeve extension ; this shaft is provided with 
a hand wheel, and may be extended so as to operate the clutch from any floor 
above or below. The ordinary shifter fork and lever can be used, and will be 
provided if preferred. 

The clutch is provided with four metal friction shoes, which are simul- 
taneously operated by the four crooked shifter arms. Each of these shifter 
arms is fulcrumed on an eccentric bolt, the end of which only is seen. The 
center of each friction shoe is out of center with its corresponding eccentric 
bolt, the effect of which is, when the friction shoe is thrown out against the 
friction rim, the shoe acts as a wedge increasing the friction of the two sur- 
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faces, just in proportion as the load is increased, thus effectually preventing 
all slip. Each shifter arm is provided with an anti-friction roll running in 
the inclined slots in the shifter sleeve which makes it easy to operate. These 
jnclined slots terminate at both ends in straight slots parallel with the shaft, 
which serve to lock the shifter arms and prevent all friction-whatever on the 
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shifter sleeve caused by centrifugal force when running, and consequently all 
tendency to throw in or out. 

This clutch is positive in action; very powerful in grip; perfectly bal- 
anced; does not throw out oil when running; is entirely free from clap trap 
attachments, and will be found durable and highly satisfactory in operation. 





ELMIRA STEAM GENERATOR AND BOILER CLEANER. 





We illustrate on this page a novel attachment for increasing the capacity 
of a boiler, and at the same time keeping it clear of scale and sediment. It is 
conceded by all mechanical engineers that if a good circulation is obtained, 
all sediment will be removed. It is claimed for this appliance that the circu- 
lation is positive and rapid enough to run all the water in boiler through the 
generator at least every ten minutes. It is a well-known fact that water in 
motion will absorb more heat units than still water. This, it is claimed, is 
another reason for the generator being a desirable thing to put under a 
boiler. In this generator, the additional heating surface is placed on and 
back of the bridge wal', and the heat and gases pass through and around it 
immediately after leaving the fire. It is readily seen that the heating surface 
placed in so favorable position must have a high rate of evaporation. The 
extra heating surface added amounts to about 100 square feet, and all of this 
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heating surface contains water only 5 of an inch thick, so it readily absorbs 
heat and produces a lively circulation. The generator is connected by pipes 
to front and rear of boiler, and a mud drum connected, where the water turns 
to go up into generator, catches the scale and sediment from the boiler, and 
is removed from mud drum by blow-off. 

This device delivers steam and water at about the water line and gives a 
dryer quality of steam; and, it is claimed, the water arriving at this point will 
keep the flues wet enough so they will not burn in case the water gets low. 
It is claimed that the rapid circulation produced causes all sediment and scale 
to collect in the mud drum, and keeps the boiler, as well as the generator, 
clean. The apparatus is claimed to be a very valuable device for steam 





makers that wish to save fuel. It has been run five years without expenditure 
for repairs. It is made by the Elmira Steam Generator Co., of Elmira, N. Y. 





THE OTHER SIDE OF THE BASIC STEEL PATENTS QUESTION. 





The Bessemer steel industry in this country properly dates from 1867, in 


which year Bessemer steel rails were first made at domestic mills to fill orders. 
At this time and for some years afterwards the owners of American B:ssemer 
steel works were required to pay to the owners of the Bessemer steel patents 
a royalty of $5 per ton of ingots produced. This royalty was subsequently re- 
duced, but it was still so high that in 1876 the domestic manufacturers, embrac- 
ing 11 companies, organiz:d solely for their own protection the Bessemer 
Steel Co., Limited, and bought the patents from the original owners. In his 
testimony before the Ways and Means Committee in 1880 Mr. Samuel M. Fel- 
ton stated that these patents cost their new owners $800,000. They have now 
expired. While still in force all persons who wished to engage in the manu- 
facture of Bessemer steel were free to do so upon payment of a very much 
lower royalty than the original owners had exacted. 


In 1881 the right to use in this country a modification of the Bessemer and 


open-hearth processes, known as the Thomas-Gilchrist process, or basic pro- 
cess, was purchased from its Eaglish inventors and owners by the Bessemer 
Steel Co., Limited, for a large sum of money, $275,002. The motive underly- 
ing this purchase, inspired by previous experience, was protection against a 


possible high royalty for the use of the new process. The Hon. Abram S. 
Hewitt was the agent who made the sale to the American purchasers. These 
gentlemen were quickly confronted with a claim of priority of invention made 
by Mr. Jacob Reese, of Pittsburgh. Negotiations and litigation with this gen- 
tleman at once commenced and were continued until October 1, 1888, when 
the Supreme Court of Pennsylvania, by a decision then made, vested in the 
Bessemer Steel Co., Limited, the ownership of all Mr. Reese’s patents, for 
which he received a consideration. All controversy was now-ended. During 
its continuance the purchasers of the English patents did not themselves 
make use of the process covered by them until just before it terminated, nor 
did any other persons want to accept licenses from them for the use of these 
patents unless they were guaranteed against infringement lawsuits with Mr. 
Reese, which guarantee could not be given. The litigation with Mr. Reese, 
and the money directly paid to him added greatly to the original sum paid to 
the English owners of the basic process. 

At one time during the period covered by the long controversy with Mr. 
Reese the Bessemer Steel Co., Limited, offered to grant licenses to all persons 
who would agree to pay a royalty of $1 per ton for every ton of melted metal 
which should be converted into steel by the basic process. But no licenses 
were applied for. : 

After the announcement of the decision of the Supreme Court of Pennsyl- 
vania on October 1, 1888, a reorganization of the Bessemer Steel Co., Limited, 
was decided upon, but this reorganization did not take place until 1890. On 
the 11th of December of that year the new company, styled the Steel Patents 
Co., met in Philadelphia and unanimously decided to grant to all persons who 
might desire to manufacture basic steel the use of the basic patents upon pay- 
ment of a royalty of $1 per ton of raw material converted. The owners could 
now guarantee licenses against suits for infringement. The manufacture of 
basic steel had been undertaken at two works in Pennsylvania in 1888 and 
1889, owned by members of the Steel Patents Co., and subsequently by two 
works in the South, the latter ignoring, at least for the time being, the ques- 
tion of royalty. In all the works referred to the open-hearth has been used. 
Other open-hearth works to manufacture basic steel are now proposed, chiefly 
in the South. 

The foregoing is a plain statement of all the essential facts connected 
with the basic steel process in this country down to the present time. As we 
said in December last, all fair-minded men will agree with us that the royalty 
which has been finally decided upon is very low and exceedingly liberal. In 
December we also expressed the hope that the South would now engage 
actively in the manufacture of basic open-hearth steel, as it appears to possess 
the proper ores for its production. 

But along come the Baltimore M/anu/aclurer’s Record and the Chattanooga 
Times, and advise Southern steel makers not to pay a royalty of $1 per ton, 
and by implication they advise them not to pay any royalty at all. To merely 
state the proposition of these Southern papers isto condemn it. We do not 
believe that Southern steel makers, present or prospective, are pirates or free- 
booters. They are simply libeled by the pipers which officiously pretend to 
represent them. 

For the Baltimore Manufacturers’ Record in this connection we have only 
one remark to make. It started out to discuss the basic patents question by 
imputing bad faith and dishonorable motives to the gentlemen who own the 
American basic patents. It said over and over again, and repeated the re- 
mark in its issue for January 17th, that these gentlemen never intended to per- 
mit the use of the basic patents by any persons except themselves. The facts 
which we have stated wholly refute this charge. In giving it currency, and 
in seeking to make a sectional issue out of a purely business matter, the 
Record is not only guilty of bad journalistic ethics, but worse still, is also 
guilty of nursing among its Southern readers a spirit of suspicion and distrust 
of Northern men which can harm only the South itself. 

And the Chattanooga 7imes is equally guilty with its Baltimore contem- 
porary. It is also stupid in its display of zeal which suggests grand larceny. 
In its issue for January 4th it says: “The Steel Patents Co. know very well 
that neither in the manufacture of Bessemer or of Basic steel can they compete 
with well-established and large basic concerns in the South, using Southern 
pig irom.” If the facts are as here stated the small royalty of $1 a ton is not a 
burden to Southern steel makers, but a blessing, for without the basic process 
they could not make steel at all —[Bulletin of the American Iron & Steel 
Association. 
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INDUSTRIAL SUMMARY . 


New Enterprises :— 

George Baring and Oscar White are erecting and will operate an iron 
foundry and nail factory at St. John, N. B. 

The legislature will be asked to incorporate the Southern Steel Co., of 
Birmingham, Ala. The incorporators named are W. A Walker, T. T. Hillman 
and G. L. Morris. 

The Cincinnati Screw & Tap Co. have secured a location in Fairmount 
Valley, one of the suburbs of Cincinnati, and have broken around for a large 
factory building. 

The Synnestvedt Machine Co. has been incorporated at Chicago, capital 
stock, $3,000; for the manufacture of machinery and mechanical appliances ; 
incorporators, John B. Synnestvedt, Oscar F. Linroth end Hugh L. Burham. 

The stock company to be organized to erect an adjustable harrow factory 
at Prosperity, S. C., will be known as the Prosperity Harrow Co., organized 
with J. M. Wheeler, President, and H. S, Boozer, Secretary. The capital stock 
is $100,000. 

The Albany Horse Nail Co., Albany, N. Y., with a capital stock of $250,000, 
was incorporated on the 19th ult. The trustees for the first year are Henry L 
Smith, James H. Manning, William B. Page, Henry J. Sporborg, Nicholas J. 
Hussey, Jacob S. Friedman, Timothy J. Sullivan, Peter Ehlers, Chauncey P. 
Williams, David F. Williams and Chauncey P. Williams, Jr. 

The Great Western Iron & Steel Works, successors to the Moss Bay Hema- 
tite Iron & Steel Co., are building a foundry, machine shops, etc., Kirkland, 
Wash. The company proposes to expend $1,000,000 the first year in the devel- 
opment of the enterprise, and will erect a large furnace, and later on a rolling 
mill. Material is already on the ground for the building of large portions of 
the plant, and machinery and other equipment have been purchased and await 
shipment. 





Enlargements, Additions, Removals, etc.:— 

The Smith-Hill Co., Quincy, I1l., will build an addition to their extensive 
machine shops. 

Perkins Brothers, of Bridgewater, Mass, have made another addition to 
their wire nail mill. 

The Arcade Manufacturing Co., whe will remove from Freeport, IIl., to 
Madison, II11., have increased their capital stock from $12,000 to $100,000, 

Through the efforts of the managers of the Citizens’ Banking Co., of Eliz- 
abeth, two impertant industries are to be secured. They are the Progress 
Iron Works, of New York, and the Bell Stationary Engine Manufacturing Co. 
of Erie, Pa. The latter firm has been negotiating for some months with par- 
ties at Elizabeth for an eligible site, and has secured six acres of land and 
water front on which its works will be built. The removal of the plant will 
begin in the Spring. The Progress works have already a branch in Elizabeth, 
but the entire plant will be taken to that city in a few months. 

Genera! Industrial Notes:— 

The Ironton Steel Co., of Duluth, Minn., becomes the Ironton Steel & 
Tin Co. 

A Simpson patent gear molding machine is advertised for sale in this 
issue, by the Stilwell & Blerce Mauufacturing Co., Dayton, O. 

The Central Thomson-Houston Co. have removed from No. 215 West 4th 
street to No. 264 same street, Cincinnati, O. In their new location, they have 
a very convenient office and more room to carry on their business. 

The Cincinnati Corrugating Co. have moved their office from No. 36 Sin- 
ton Building to Nos go and gt Johnston Building, Cincinnati,O. They are pre- 
pared to apply their material promptly and guarantee satisfaction. 

W.H. Bowe has retired from the firm of W. H. Bowe & Co., wholesale 
carriage manufacturers, 238 to 244 Syracuse street, Cincinnati,O. The busi- 
ness will hereafter be conducted under the name of the Bowe Carriage Co. 

The Cleveland Twist Drill Co. announce that they have moved their New 
York office from No. 101 Chambers street to Nos. 100 and 102 Reade street. 
They are carrying a very large line of twist drills and reamers, and are pre. 
pared to fill all orders promptly. 

H. J. Reedy & Co., 8th, Lock and Cleveland streets, Cincinnati, O., have 
received the contract for three passenger freight elevators for the Neuve 
Building, corner of 4th and Race streets, in that city. This is an old firm and 
their work stands very high all through the country. 

The wire rope made by the Washburn Iron Manufacturing Co., Worces- 
ter, Mass., in 1890, for the Denver Tramway Co., Denver, Col, discounts 
the Glasgow cable. It is 5 239 fathoms, or six miles, long; weighs 43% tons, 
and has more than 800,000 tons of crucible steel in its make up. 

We are in receipt of avery handsome blotting pad from the Detroit 
Heating & Lighting Co., of Detroit, Mich., which consists of a number of 
blotters with a celluloid top handsomely decorated This firm certainly takes 
the lead in artistic advertising novelties, as well as in the line of goods they 
manufacture. 

The Orsiman Carriage Co. have removed their office and repository from 
Eggleston avenue to No. 10 West 4th street, Cincinnati, 0, where, in this more 
central location, they will be enabled to show a very fine and large stock of all 
the work made by them. This firm report that business there for this year 
has been very good. 

Curtis & Curtis, Bridgeport, Conn., have sent out the following notice, 
which explains itself: ‘The public is hereby notified that we have begun suit 
in the U.S. Circuit Court against the Wells Machine Co., of Fostoria, O., for 
infringement of our patents on pipe cutting and threading machinery. Par- 
ties purchasing will govern themselves accordingly.” 

J. H. Day & Co., corner of Court and Broadway, Cincinnati, O., report quite 
an increase in their business. It may, indeed, be called booming, which is 
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very encouraging at this season of the year. Their increase has been such 
that they have had to add two new lathes, one new shaper and new wood- 
working machinery to keep up with their increasing business. 

The Virginia Iron & Railway Co. has purchased, itis stated, the Victoria 
iron furnace, near Goshen, Va., for $250,000 and will operate same. This com- 
pany has recen3ly been incorporated, with a capital stock of $1,000,000. 

The Alice furnace, owned by the Wheeler Furnace Co., of Sharpsville, Pa., 
in a blast of 358 days, made 36 900 tons Bessemer iron, an average of 102 tons 
daily, with a coke consumption of 2,159 pounds per ton of iron made. Ninety 
per cent. of the product was No.1 iroa. The size of the furnace is 13x60 feet. 
The best week’s work was 921 tons, and the best day’s work, 140 tons. 

The Card Electric Motor & DynamoCo., of Cincinnati, O., have removed from 
their old location, corner of Front and John streets, to Nos. 187, 189 and r91 
West Second street. This one of the younger companies in their line have 
been building up a very fi1e business, which is increasing all the time. The 
dynamos and other machinery made by them stand well along with others in 
the market, and give good satisfaction where known and used. 





STEEL AS APPLIED TO ARMOR PLATES. 





At the Royal United Service Institution, Whitehall, recently, Mr C. Wes- 
ton Smith delivered a lecture on the above subject. The lecturer first re- 
minded his audience that he spoke solely from the standpoint of a steel manu- 
facturer, one who had had a practical and prolonged acquaintance with steel, 
its nature and properties, and of most phases and conditions of its manufact- 
ure and uses. He declared that steel had now completely won public confi- 
dence and triumphantly vindicated its own merits. Steel was, according as it 
was constituted, harder than iron, or as soft as iron, and tougher and stronger 
than iron. In the property of hardness it was capable of enduring a strain of 
four times the ultimate strength of iron, and, while sharing in an equal degree 
with the latter the property of softness, possessed at the same time an enor- 
mously-increased ductility, as represented by its extension in a given length 
before fracture. Steel, again, was homogeneous, and was thus capable of a 
uniformity in endurance of strain throughout a large mass, having a great 
advantage over iron, which, being fibrous, had necessarily an unequal and par- 
tially balanced distribution of tenacity and ductility under strain. He did not 
ignore the fact that wholly steel armor plates were already in the field and 
had had a tolerably successful campaign, but it seemed to him that there was 
one element of efficiency by which their effectiveness might be improved, 
namely, graduation of constitution. There seemed to be two diverse princi- 
ples which might be taken for guidance in framing the constitution of an 
armor plate—(1) that of pure resistance, which seemed to be met by an identity 
of constitution throughout; (2) hardness of face to resist the first impact of 
shot, and softness of back, with the purpose, according to one acceptation, of 
holding the plate together under fracture of the face. The fact was incontest- 
able, so far at least, as we had yet advanced, that absolutely invulnerable 
armor—armor that was wholly impervious to the impact of projectiles—was a 
simple impossibility. Since, therefore, we could not have armor which was 
absolutely shot-proof, the next best thing was to constitute it so that the un- 
avoidable damage should be reduced to aminimum. A steel armor plate 
graduated in its constitution would best ensure this. The lecturer pointed 
out the methods of manufacture by which this result could be attained, lay- 
ing, great stress upon the purity of the steel. A valuable aid to the effective- 
ness was the Darby recarburisation process, which had for its object the recar- 
burisation of the charge of decarburised metal without introducing any for- 
eign element. In the production of an armor plate, constituted as he had pro- 
posed, there would be three Siemens furnaces, placed adjacently, and working 
on the component qualities of metals desired in the plate, the action of these 
furnaces being so regulated that the three qualities of steel should be ready 
in their ladles to be run simultaneously into their respective sections of the 
mould. This mould must be divided into three separate compartments, the 
two rolled steel partition plates being of tempers so calculated to form inter- 
mediary qualities in the ingot, with which by fusion they would finally be 
incorporated. Thus would be produced in operation a quintuply graded 
ingot, more than perfect in attachment, and a perfectly blended and indivisi- 
ble whole.—[Iron and Coal Trades Review, London. 





Wheeling Mileage. 
The commercial tickets of the Wheeling & Lake Erie issue are now good 
over nineteen (19) different roads, and can be purchased from any agent at 
$20.00. 








YOU HAVE BEEN LOOKING 
FOR IT and HERE IT IS. 


A scraper for the OUTSIDE of your BOILER 
FLUES that will remove the SCALE and SEDI- 
MENT, and keep them clean without injury to the 
iron. They are made to fit any size flue, and will 
save their price the first time used. 

Price $10 a set, sent on 30 days’ trial. Send out- 
side diameter of flues. 

GENTS:—I have used your Bauer’s External Boiler 
Flue Scrapers, and find them very usetul in keeping 
the lower tubes clean, and I would not be without 
them. Yours very respectfully, 

y ALSE McLEAN, 
Engineer Chamber of Commerce, 
Minneapolis, Minn. 

Send for circular of both the Scraper and of our 

Sensible Automatic Packing. 


Sensible Automatic Packing Co., 


63 South Canal St., CHICACO, ILL. 








OOO00O0 


No. 427,456. 





Patented May 6, 1890 
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oi N Best for Warming Dwellings, Greenhouses, Schools, &c. 
OLTO Most Economical, Durable and Easily Managed. 
=o HOT-WATER ~- 
_ ee ae A 7 Clean, 


And Radiators. 


Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Gustin 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 


Detroit Heating & Lighting Co., 


= —eies 4 













f BEST RECORD IN CANADA 
mex AND THE BLIZZARD NORTHWEST. 


88 Lake St., Chicago, Ills. 


COMBINATION 


Gas Machine 
Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches 
Schools, Stores, Hotels, Etc. 


‘ : Over 20 Years in use, with never an Accident 
396 Wight St., Detroit, Mich. Average cost of gas, % cent per hour per burner, 


















OFFICE AND WORKS 
224 & 226 NORTH UNION 8S 
PERFORATED BRASS. PERFORATED TIN. 





CHICAGO, | LL.U.S.A. 


284 Pearl S8t., cor. Beekman, 
NEW 















STAMPED GARLANDS, 
ROSETTES, LEAVES, 
SCROLLS, ETC., 


CENTRE PIECES, 


GALVNIZED IRON CORNICES, BUILDING FRONTS, 
WINDOW CAPS, FINIALS, ETC. 


S-nd for catalogues and prices to 


W. HM. MULLINS, sacem, onto. 


J. T. WAGNER, Sales Agent, 'c8 Chambers_St., New_York 


THE INSTANTANEOUS 


WATER HEATING CO,, 


210 Mlinois St., CHICAGO, ILL., 











Manufacturers of the 


DOUGLAS & ACME 
Instantaneous Water Heater, 


~~ For Baths and Domestic purposes. 
, Used with Gas or Gasoline, 


THE BATH SHOULD NOT BE NEGLECTED. 

No Home Can Be 
- Complete 

Wihtout One. 





Ware's Patent Anti-Bursting Flanges. 


© 
w 





A SURE P&OTECTION AGAINST ACCIDENTS FROM 
THE BURSTING OF SOLID EME&Y WHEELS AND 
GRINDSTONES. For full particulars and prices 
address 


WARE & TAPLEY, Agents, 162 LaSalle-st., Room 47, Chicago. 


“BACON’S” WINDINC ENCINES 


FOR 


Mines, Inclines, Quarries 


AND 
EVERV POSSIBLE DUTY 


WITH 


Friction Drums, 
Link Motion. 





DOUBLE OR SINGLE 
DRUMS. 





Complete Hoisting and Mining Plants a Specialty. 





COPELAND & BACON, 85 Liberty ‘St., N. Y. 





535 ARCH 8T., PHILADELPHIA, PA. 
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 « j THe — THE NEW WEBSTER. 
Akron Planing Mill Exhauster = /ia\ 
Eeffctual, Strong and Light Running. 3 uaa. g 
seis see B DICTIONARY = 


8 
- The Authentic “ Unabridged,’ comprising is- 
D sues of 1864,°79 and °84, (still copyrighted) is now 


Revised and Enlarged, and bears the name of 
Webster's International Dictionary. 


Revision has been in progress for over 10 Years. 
for Lumber, Brick, Pottery and Sewer More than 100 editorial laborers employed. 
$30,009 expended before first copy was printed. 
Pipe is an improvement over Critical examination invited. Get the Best. 
Sold by ail Booksellers. Illustrated pamphlet free. 
all others. G. & C. MERRIAM & CO., Pub’rs, Springfield, Mass. 





——o-———- 


The Akron Disc Wheel 


will expell more air and smoke for power 
expended than any other constructed. 


——-—-Oo--—— 


PRICES LOW---SEND FOR CATALOGUE. 


\ A pamphlet of information and ab- 

stract of the laws, showing How to 
Obtain Patents, Caveats, Trade 
Marks, Copyrights, sent free. 
Address MUNN & CO. 
361 Broadway, 
New York. 

lei ~ 





The Akron Heating & Ventilating Co., 


' Patent Milled or Turned Shafting 


Is rapidly coming to the front. 


AKRON, ~ ~ OHIO. | Made only by 
The Brightman Machine Co. 








| CENTER ST. FROM MAIN TO WINSLOW, 


| CLEVELAND, O. 


A Word about Heating and Ventilation of Factories. Two BOOKS 


The Akron Blast System 


Heating and Ventilation of Factories 


S the most successful one constructed. 
A wrong impression exists regard- 
ing the cost of adopting it. To those 
who contemplate purchasing a heating 
apparatus, we would request them to 
write us. We will cheerfully furnish 
information and drawings free, and if 
desired, one of our representatives will 
call. 


PRICES LOW. 
RESULTS GUARANTEED. 





—FOR— 


Foundrymen. 


| 
| 
| AMERICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 
| Treating of Loam, Dry Sand and 
| Green Sand Moulding, aud contain- 
| ing a Practical Treatise upon the 
| management of Cupolas and 

the Melt'’ng of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice 


Presenting best methods and original rules 
for petatates good. sound, clean cystings, and 
| givingdetaileddescriptionform» ing moulds 
| requiring skill and experience. 
| Alsocontaininga practicaltre ise upon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


Cleveland Printing & Publishing Co., 
| CLEVELAND, oO. 


rae rotepo macuine Toot co. — THE EXHAUST STEAM PURIFYING CO, 














MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, am 


Special Machinery 


DESIGNED AND BUILT TO ORDER, 


INCOR PORATED 





Owners and Manufacturers of 


r ‘STUART’S PATENT 
1 oil; 


Grease and Dirty Water Extractor, 


; Will remove grease, oil and dirty water from ex- 
haust steam without causing back pressure, whether 
used in stationary engines, electric engines or steam 
pumps, for operating elevators in buildings, or for 
cleansing exhaust steam for any purpose whatever. 


8@Send for new catalogue, just out, to 


EXHAUST STEAM PURIFYING CO., 


230 & 236 La Salle St. Chicago. 
35 Wall St., New York, N. Y. 
E4 STERN OFFICES :— 
JOHN S. HALL, 40 Cortlandt St., New York. 
JOHN S. HALL, Philadelphia, Pa. 
W. H. GALLISON, 36 Oliver St., Boston, Mass. 


Please Mention th's Paper. 


Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
ventors’ models and specialties. nd for circulars and prices. 


St. Clair and Washington Streets. | 
Mention this paper. TOLEDO, O. 


IRON FOUNDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 











‘Gate 





AKE 








Showing what the Atlantic- 
Pacific Railway Tunnel Compa- 
ny is doing to open a tunnel or 
gateway through the backbone 
ot the American Continent, so 
cars can run direct from Den- 
ver, Colorado, to Salt Lake City, 
Utah, and shorten the railway 
distance more than 230 miles be- 
tween these two cities. 

This picture shows how it is 
done. ‘The object is three-fold : 

1. To get access to more than 
2co rich veins of gold and silver 
ore, that form the great mineral 
belt of Colorado, and that are 
nere found, standing as shown 
in the above cut. More than 
250 of these fissure veins have 
already been discovered at the 
surface. They come up, follow- 
ing voleaniec action, from the 
centre of the earth. From these 
veins thousands of tons of gold 
and silver ore can be brought 
out through the tunnel each day 
for market, and sold for the ben- 
efit of all who own shares issued 
by the Atlantic-Pacific Railway 
Tunnel Company. i 

2. To open a gateway for — gasr enp. 
railway purposes through the main, snow-capped range of the Rocky Mountains. 
to a point 60 miles due west from Denver. 

3. To open a section of conntry west from Denver, between the Rocky Moun- 
tains, comprising western Colorado and eastern Utah. This section, an area lar- 
ger than the State of New York, will thus be opened to business and civilization, 
and made directly and easily accessible from Denver. 

The cut shows the manner of getting into the hundreds of veins the tunnel is 
cutting through so that they can be driven into, to the right and left ot the tun- 
nel. Thus their contents of gold, silver, copper and lead, worth in cash from $100 
to $3,500 per ton, can be mined out under cover the year around, dumped directly 
into the railway cars and run to Denver, 60 miles, direct into the smelters, with- 
out extra charge for repeated handling and wagon transportation. 

These mineral bearing veins are from one to thirty feet in width. Their con- 
tents vary in thickness and quality, but the average exceeds four feet, and the 
average value exceeds $250 per ton. 

These veins are thus opened at greater depths than any mines in the world 
have ever been descended into—from 1,000 to 4,000 feet below where they outcrop 
at the surface. Thirty per cent. of the cost of mining by the old plan of digging 
down into veins, pumping out water and lifting rock and ore, is thus saved by the 
Company. 

More than 4,000 persons are now financially, jointly interested in this great en- 
terprise. Length of tunnel from end to end, 25,200 feet. Work first begun in 
i880. The Atlantic-Pacific Railway Tunnel Company became possessed by pur- 
chase in 1884. The Company owns property on which are more than 250,000 tons 
of low grade ore now in sight, and fully paid for. It owns several mines, claims, 
mill sites, and much land for town site purposes. 

It has driven in at the east end into Kelso Mountain 3,000 feet, clear through 
the granite casing of the mountain and into the mineral grounds or veins. It has 
driven into the west end about 1,400 feet. 

It is now taking out and shipping ore by the car load from its properties at east 
end of the tunnel. It has reached a two-foot wide vein of good mineral in the 
west end workings. 

The Company is carefully organized under the laws of Colorado. All its shares 
are non-assessable and non-taxable. Any person can buy from the Company any 
number the purchaser wants and can pay for as it offers for sale. The total capi- 
talization of the Company is $7,000,000, 1n 700,000 shares, par value, $10 each. 

The Company is now carrying on work from the proceeds of the sale of its first 
mortgage bonds, par value, $250 each. These bonds pay 8 per cent. interest, and 






ote SO 


‘BUY A $250 OR A $1,000 BOND, 8 PER CENT., WITH OPTION TO SHARE 
IN GREAT PROFITS. 


CUTTING THROUGH THE ROCKY MOUNTAINS. 





zd ET, 


TORRY'S PEAK 





aa , v _WEST_END. 
this interest is payable March 1st and September rst each year, maturing March 


ist, 1907. These bonds are a clean, clear first mortgage on all properties of the 
Company. They are sold as money is required for driving ahead with the tunnel. 
Interest from date of investment. Work goes on steadily as money is thus ob- 
tained. ; ; 

The income to the Company from the sale of mineral taken from its properties 
will each year more than pay interest on all the bonds the Company will sell. At 
any time before March 1, 1893, the owner of a bond or bonds can exchange them 
for as many full paid, non-assessable shares as the money paid the Company 
for the bond would buy at $5 each, were the purchase of shares to be made now. 
Thus, a bond bought for $250 can be exchanged for 50 shares, and it is expected 
inside of three years these shares will be worth more than $20 edch, and will draw 
from $1 to $3 or more yearly dividends each share. 

In this enterprise, all stand on the same footing. Each person owning bonds 
will receive his interest half-yearly. The interest will be paid from the sale of 
ore. The Company will also have, ere long, large revenues from railway compa- 
nies that will pay tollage and use the tunnel soon as completed. The Company 
cannot divest any person of the interests duly bought of the Company and paid 
for. 

There is positively no chance to lose, but many to gain by purchasing bonds 
offered. Here is a chance to invest both money and services. | 

Work is going on in this enterprise constantly. None but temperance men are 
employed, thus ensuring more care and less liability to accidents. Positions given 
to investors, or, at their request, to competent persons whose services are needed 
as the work advances. To competent business men, financially interested, con- 
tracts will be given to open and bring ore from veins as reached by the tunnel. 

The interest paid on the bonds now being sold is larger than that paid by sav- 
ings banks, by their officers who, in turn, invest to larger profit. The option to 
exchange interest-drawing bonds for dividend-drawing shares is of itself worth as 
much if not more than the price paid for the bonds. For the benefit of persons 
disposed to economy and getting on in the world, who have not now enough on 
hand to buy bonds, guaranteed shares, par value, $10 each, ARE NOW OFFERED in 
limited number at $6 each, and each share thus sold now by the Company to 
bring its purchaser 50 cents a year cash, till a larger sum follows. ‘ 

Address, M. M. POMEROY, 
President Atlantic-Pacific Railway Tunnel Co., 
Pulitzer Building, New York City. 
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M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Secon 1 Vice-President. 


J]. B. PIERCE, Secretary and Treasurer 





GEO. P BURWELL, Gen’l Agt., 208 Superior 

* St., Cleveland, O 

C.A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, Oo. 

R. D. BRIGGS, Special Agt., 208 Superior St, 
Cleveland, O. 


J. E. WOLCOTT, Special Agt., Akron, O. 


yh OR COLLIAU, 


Sole Manufacturer 
oF THE 


“Improved Patent 
HOT BLAST 


Colliau Cupola 


287 Jefferson Ave. 
DETROIT, MICH. 


JOHN ADT & SON, 


New Haven, Conn., 








P| 
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BU 





Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machin 


jj, Elastic Rotary-Biow Riviting Machine. 


Riveting Machines, Drill 
ing an Countersinking 
Machines, Foot Presses, 


Sprue Cutters, Etc. 








INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 
Manufacturers of 


Files § Rasps, 
Equal to ba past English 
OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFICE & WORKS, 


48 COLUMBUS ST., 


€LEBVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 








SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 
Lathes on payment. 
gend for catalogue of Otte for Amateurs or 
Artisans. Address L. SHEPARD, Agt., 

124 Hast PAS 8t., Cincinnati, oO. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
prices. 


JAMES JENKS, 


Detroit, Mich. 





Cap Lathes, $1.25. 
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THE INDISPENSABLE LATHE DOG. 


THE INDISPENSABLE LATHE DOGS can be at- 
tached to work after the work is centered in the lathe. 
They can be used equally as well BETWEEN COLLARS as 
upon plain or straight work. 

They are made of steel castings and fitted with steel 
set-screws. If your Tool Supply Dealer has not these 


in stock, send your order direct to us and it will re- 
ceive prompt attention. 
No. I takes: from \% to1\% inches, price, each.....$1 50 
ae “ “ to 24% ane #30 


ae mn to 3% - 3 50 
Price, per set of three, to take iia Kt to 3% in. 7 50 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILADEUPHIA, PA, 








w. Ses Secreta: 


G. W. STOCKLY, President. £4, TRACY, Vice-President. 1 Z. 
Ww. ij. POSSONS, Asst. Supt. 


]. POTTER, Treasurer. POSSONS, 8 Supt. 
8. M. HAMILL, JR., Assistant Secretary. 





THE BRUSH ELECTRIC CO, 


Sole Manufacturers under all the 
PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, Ec. 


The Brush Light Still Leads the Field. 


Nos tnd Raith Bet wate tes. 
, Re C) ways the Chea 
oes Brush Are Lamps now in use. _ Self- 


Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO.. 


CLEVELAND, OHIO, U. 8. A. 
@@ agencies Everywhere. 


IRON CLAD PAINT CO. tron ciaa Paint co. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 





And get the uine articl 
and save liability of suit ne 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 
°° Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


The “7. & Allstatter C0, eng 


Po. we oN 
le-Bar, Gan 


CLEVELAND, OHIO. 









Boiler, Thing 
Gate, ‘Multiple, 
Belt and 
Steam Driven 


—Over 300 Sizes— == 
SEND FOR . 
NEW CATALOGUE. 


HEAVY DOUBLE MACHINE. 





AKRON CHEMICAL CO., 


Imperial Car and I AINTS Black Asphaltum 
© 


Bridge Paints. Paints. All grades. 
150 State Street, AKRON, O. 








for catalogue. 


Shipman Automaic} 
Steam Engine ; petro- 
leum, kerosene or 
natural gas fuel. Au- 
tomatic in fuel and 
water supply. Sta- 
tionary and marine. 
I, 2, 4,6 and 8 horse- 
power single; 8, 12, 
16 and 22 horse- 

a compound. 
engineer. Send 

vade Review. 





Mention en 


C. H. PRESLEY, manufacturers’ supplies, 
— and machinery, 24 So. Water St., Cleve- 
land, O. 





The Garrett Picket and Wire Fence Machine. 


A universal favorite 





| Weaves to post in line 
| dy of fence. Thousands 








| waa) in use throughout the 
; ————g@t-- United States and 
| | many of the foreign 
countries. Every ma- 

chine guaranteed. 
Fence costs 30 tosocts. 
perrod. Agents report 






































big sales. Catalogue free. Address the man- 
ufacturer, S. H. Garrett, Mansfield, O., U.S. A. 








HEAVY SINGLE ‘MACHINE. 


iT &([} BORE 


PRINTING [NKS. ° 


» C/NC/NNATZ/.° 
A&W INK USED ON THIS PUBLICATION 


Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co., 


27, 29 and 31 Vincent Street, 


CLEVELAND, 0. 


haghate MURDOCK, JR: 











Manufacturer of 


STEEL STAMPS, 
NAME PLATES, 


SBeTIMEs 


& TOOL ROOM 


y CHI ECHKS. 
—— 52 Longworth St, Cincinnati, 0. 









J EARTH 1S OUR FIELD. 


yA Pieket Mills 










INTRICATE 
WORK 
A SPECIALTY, 


RING PLATE 


STOVE F7FOPS 


oO. 


STLeL 
SEAMLESS 


" STEEL BOXES | 


Ss 
ELEVATOR ANY SIZE 


BUCKETS.) 


PiPe HOOK 


STEEL CATTLE TROUGH. 





Steam Jet Pumps, - From 4.00 up 


Automatic Injectors, - “ $5.00 up 
High Lifting Injectors, * $6.00 up 
Shafting, Hangers,- - “ $1.00 up 


COUPLINGS, BOXES, COLLARS, ETC. 
Weilte for Circulars, Etc. 








UNIVERSAL RADIAL 


Se — Hee fs] oe ea ed Be 


= PRICES$450.°& UPWARD 


CINCINNATI 












“OLOMBLA TNJECTOR CO. CLEVELAND, ¢ 


RADIAL DRILLING MACHINES 


SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


UNIVERSAL RADIAL DRILL C0 
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IRON AND STEEL MARKETS. 


CLEVELAND (f. ©. b. cars, met cash): 
Bessemer, $17 Pn No. 1 Foundry, $16 80; No. 2 
Foundry, $15 80; No. 1 Gray Forge, red’ short, 
$14 80; No. 2 Gray Forge neutral, $14 30; —_ 
1 American Scotch, $16 6 80; No. 2 America 
Scotch, $15 80. 


(reported by Messrs. Rogers, Brown 

A —— +4, Southern Coke No.1. foundry, 16 25 
1700; Southern Coke No. 2 Foundry, $15 50 
16 50; Southern Coke No.3 Foundry, $15 00 
16 00; Southern Coke No1, Softeners, $15 50 
16 50; Southern Coke No. 2, — $14 75 
50; Ohio Silveries No. 1 75 5 
Sitio Silveries No. 2, $1 pa 17 753 ‘Ohio 
Strong Softeners No. 1, $18 25@1950 ; Ohio 
Strong Softeners No. 2, $17 50@18 75; Lake 
Superior Charcoal Nos. 1 to 6, $18 19 50; 
Tennessee Charcoal No. 1, $19 20 00 ; 
Tennessee Charcoal No. 2, $18 00@19 00; 
Southern Standard Car Wheel, $22 00@24 50; 
Tennessee Standard Car Wheel, $19 50@20 50. 


CINCINNATI ( rted by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No. 1 
foundry, $14 50@15 00; Hanging Rock Coke, 
No. 1 foundry, $16 50. 1750; Jackson Co. 
Stone Coal, No.1 foundry, $17 1750; Ten- 
nessee Charcoal, No.1 foundry, $16 50@17 50; 
Hanging Rock Charcoal, No.1 foundry, $ $20 00 
@22 00. MILL Inons—Standard Southern Coke, 

y forge, $12 50@12 75; Standard Southern 
Roke, mottled, - 25@12 3; Cold Short South- 
ern Coke, gree forge, $12 25@12 #2 as 
Ohio Neutral ke, grey forge, $14 t SOQTS 00 
CarR WHEEL AND MALLEABLE-—Standa Ala- 
bama Car Wheel, $20 00@20 50; Tennessee Car 
Wheel, $18 50@19 50; Lake Superior Car Wheel, 
$19 50@20 50. 


BuFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 Foundry, $17 25@0000; Mahoning | 
Seenenge b hag ey strong, No. 2 Foundry, $16 25 

hio Softener No. 1, $17 25@oo 00; Ohio 

Lak No. 2, $16 35@ 00 00; Jackson Co. Sil- 
veries, $18 19 00; Lake Superior Charcoal, 
$20 co@oo oo ; Tennessee Charcoal, $19 00: 
Southern Softener No. 1, $16 25@oo oo ; South- 
ern Softener No. 2, $15 50@00 00; Southern 
Strong No. 1 Foundry, $17 (00@0o 00 ; Southern 
Strong No. 2 Foundry, $16 25@oo 00; Alabama 
Car eel, $22 25@23 00 ; Hanging Rock Char- 
coal, $23 00@24 


LOUISVILLE (reported by Hall Bros. & Co.) 
Hor Biast Founpry—Southern coke No. 1, 
$14 25@14 50; Southern coke No. 2, $13 3 75@14 00; 

athern coke No. 3, $13 25@13 50; oning 
valley (Lake ore mixtures), t. — 
Southern charcoal, No. 1, $16 17 00; uth- 
ern charcoal, No. 2, $16 . Missouri 
charcoal, No. oe nl 50@I8 00; 7 A char- 
coal,No. 2, $17 00017 - Forcr—Neutral coke, 
0@13 00 ; Cold short, $12 50@1300; Mot- 
fee a 1225. CaR WHEEL AND MaLie- 
ern (standard brands), $21 00@ 
22 00; fae (other — $17 50@18 00 ; 
ey Superior, $21 50@22 


[gum pee tela nn Meacham & 
siicids) oT BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 75@16 25; _—. 
Coke No. 2, $14 75@15 25; Southern Coke No. 
$14 25@14 755 uthern Grey Forge, $13 756 

14 25; Southern Charcoal No. 1, $17 So@1s 
Southern Charcoal No. 2 es B17 SO Missouri 
Charcoal No. 1, $15 50@16 00; 

No. 2, $15 1550; Ohio Missour! Charcoal $18 c0o@ 
1950. CaR WHEEL AND MALLEABLE IRONS— 
e 8u or, $20 yap he oo; Southern, $19 c0o@ 
21 00. INNELLSVILLE CoxE—Kast St. Louis, 
$5 50; St. Louis, $5 65. 


Drrroir (reported bem ge F. Jarvis & 
Co.): Lake Superior pa gine 
I 208! 50; Lake Superior (coke) Bessemer, 
8 50; age ee Lig = Beasemes),ing co 
@24 00 ~— e, Foundry, all 
ore, $18 cogs 35 ke a. Coke, Found- 
ry, all ore, $0000@000o; Standard Ohio 
Black Band, $18 00@18 so; = =. I, 


$15 75@16 25; Southern sie) 
14 50; ares Coun Wheel, {Ohio} i sivas, if 368 
18 75; 00@oo oo. Connel 8- 


ville coke, (7 fs 

rted by Hull & 
cos. wo >, ke No. 1 =. 14 
1450; Southern Coke No. 2 Foundry $13 50 
1400; Southern Coke No. 3 Foundry $13 00 


Grey For $12 50@1300; Southern 
13 50 Silver Grey, "00 @oo 00; Southern Char- 
coal No. 1 Foundry, $16 00@17 oo; Car Wheel, 
$17 00@20 oo. 


Pag ns | (reported by A. H. me ol 
1 Foundry, $16 00@16 25; No. 2 Found 
is 00@5 25 25; Grey Forge, fie 75@14 2s) White 
and ed, $13 13 0S 50 50; Warm Blast Char- 
coal, $18 co@z Charcoal $23 ce 
@27 ‘oe : adh $17 a Blast 50. 


MERCHANT IRON AND STEEL. 






























































Flat Bar. 

1% to 4 by &% to 1 inch 1 8 
4% to 6 by % to 1 inch I go 
I ce re to ta tock 2 20 

I I to ne I 
I Sit % to % inch + 
H, Mand HK by ¥ to # inch 2 20 

Round and Square. 
1 to 1% inch 1 8 
2 to 2% inch 2 00 
to 3% inch 2 70 
to 4inch 2 80 
4% to 4% inch....... 3 30 
4 5 in 3 50 
Oval. 
to 1 inch 2 20 
to % inch 240 
2 60 
3 00 
Half Oval and Half Round. 

1% to 3 inch. +2 9O 
to 1M inch 2 50 
inch 3 10 
3 30 
4 80 





Heavy Band. 


% pny A ON 5-16 IMCH......000.0000eeee aassnnees 
and §-16 inch a 
7 


oo 
Io 
| a3 Lint .covoerceseeresoeer 











Hoops. 






























CLEVELAND ROLLING MILL CO., 

























































































1% to 4, Nos. 13 to 15. 2 €0 
14 to 2, Nos. 16 to 18.. 2 70 
I gos Be. 19. co MANUFACTURERS OF 
I le 20. 
1% to 2, No. ar 3 90 BESSEMER STHEL RAILS, 
1% to 2, No. 22. 3 Io 
Pe Poe BP a Pe et Billets, Steel Angles, F Bar and Spri 1, Steel 
Fo ee eed aang 2 | MOMBatrel Hoops, Wire of all Kinds, Iron and Steel Boller Plates, Galvanised and Slack 
4 rand a4 tS areas cits 3 Io Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 
15-16, rand 1%, No. 22 3 20 
, Nos. (i i +03 00 
Roe Condes 3 oe 
ae fa) THE CAMBRIDGE [RON & STEBL(o. 
13-16, BOB. 13 £0 TS.cccccrccccccescocsccesovecccccoceccsoves 3 70 
13-16, Nos. 16 to 18 3 30 MANUFACTURERS OF 
| yee fa) SHEETIRON wo S 
Ee RARE RTS. 
BG, Noe Berns : 5 
SPN. 28 errr 3 & ON avo QHEET OTEEL 
—. a Shins Son tactteal 
» No. at Psclrieucesatiscscboeskevdeuasehcasoneevescboserien 3 zo cM DG ©Quared Rootin J eets a Specialty, EpMBR OG 
EE-1G, HOB. IS CO TWS.ccccscccscccccescscscccceccossooscooses 3 so >= 4 os > ; — << 
Hig Nos. band 3° | aes ce a 
II-t oO. 21 3 90 = 
id x sinc hindlagticninnceniiaiit TRADE MARR xDE MARS 
EEE | ie — 
D > ogg 4 SORRESPONDENCE fe) S 
} E CSoricreo OFFices? WORMS CAMBRIDGE, OHIO- 
» No. 22 4 
» No 23 4 - 
Light Band. 4 vd 
14 obs Biome ..|Magnetie Concentration of Iron Ore. 
to 6 d 12 2 
140 196 BY 34 t0 5-16 In 3 0 Ball-Norton (Monarch) Electro Magnetic Separator. 
I to 136 Dy NOS. 11 AN 12..........ceccerseeseeceverees 250 











Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 





. ie and non-Bessemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 
2 oe respondence solicited. 
and 11-16 by Nos. 11 and 1 3 10 H. E. COLLINS & CO., Agents Magnetic Separator Co., 
| on By f os. apd > eee 3 BANK OF COMMERCE BUILDING, PITTSBURGH, PA. ALDRICH CouRT, 45 BROADWAY, NEW YORE 
by % to 3-16 i 3 60 
by Nos, 11 and 12 ¢ 70 





Wagon Box Iron. 


and 13-16 by % to3-16 in 
and} 3-16 by Nos. 11 and 12 
and 11-16 by % to 3-16 in... 

: oe. beveled edge, by Nos. 11 and 12......2 &0 



































Cleveland Iron Mining Co., 


Mercantile Bank Building, 
CLEVELAND, O. 
Organized 1850. 


Total Production to Date, 4,200,000 
Gross Tons. 


Dealers in Lake Superior iron ore 
from their own mines at Ishpeming, 


Mich 
Specially adapted for making strong, 
tough iron and f for = = e ~ 


portions of t mill cinder a 8 aot 
ores. 
































nch, = 13 and 14......3 00 
isch, “ " = II and 12......3 10 
inch, ‘“ ” “ rg and 14......3 30 

Sheet Lron: 
No. 10 to 14 2 65 
No. 15 to 17 275 
No. 18 to 21 299 
No. 22 to 24 3 15 
No. 25 to 26 3 30 
wo. a7. 3 40 
No. 3 50 
Iron Boiler Plates. 
mas. x% inch and heavier 2 60 
CNo.1, 2&5 
CHNo.1 a 6 opine 3 10 
CH Flange, “ 3&5 
Flan 435 
Solid Fire ai * 5 10 
Steel Boiler Plates—1-4 in. and Heavier. 
Tank 275 
SEE cccessesecss 3 15 
Flange. 3 45 
wee Flange............ 3 85 
455 
Above ee + plates 90 inches wide. 

go to Gin. wide.............0066 ecssconccesee jac D extra 

96 to 100 in. - ” 

100 to 104 in. wide Tike af 
104 to 116 in. wide pecial 





American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ds 




















DALLIBA, CORRIGAN & CO., 


[ron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 











© Gee Bah, BO cconcussccccccsccietensnsacccevancceed 09 
g16 to %in. “ >» |rrom = Ores, 
7-16 to # and 2% to 3 in 10% FROM MARQUETTE, GOGEBIC AND MENOM- 
hth; and 4%.... ~ INEE ‘DISTRICTS, 

to 6in SO PS Si EOE THERNE A: roi OLEVELAND, OHIO. 

to 9-32 and 6% to7 in 12 
3-6 in 14 J. BH. OUTHWAITE. W. @. POLLOCK. 

Flats. cts. bs | 4s H. OUTHWAITE & CO., 

2 to 9-16 wide by 2 to $§ thick...............ccccceeeees: © Exclusive attention given to 


Bessemer and O. H. Steel. 





















































Machinery base price, 2 75 
Tire RP 275 
os SER “ 325 
8 ~~ BRO vececcccccccerscccccscese sees . 2 75 
wccccccccccccccceceocesvsccseonsees rs 3 00 
Cutter Shoes, tapered and burr. “ 3 00 
English Tool Steel. 
essop’s 16c 
obson’s ** Best ’’ 16¢ 
“Choice” 36c 
Burden Boiler Rivets. 
#, #, 11-16 and ¥% inches diametet......... evvveed OO 
dge \%, %, 11-16 and % inch diam........... -4 00 
SCRAP IRON AND OLD METAL. 
Net Tons 
No. 1 R. R. wrought scrap. se $19 00 
NO. I WrOUght SCTAP......ccrcceceserrreereereres « I7 co 
No. 1 Machine cast scrap 12 00 
Iron axles 24 00 
AXE CUTMINTS....cccccccccccrcccccccceee cocceoseccooees 13 50 
Wrought turning (free from cast)........... 12 00 
CSRSt WOCIRMB 00000 0ccccecccoceccovccseccccoccooecesccccse 8 oo 
Uncut wrenget iron boilers II 00 
Steel boiler plates.........ccccceecesecsevseseseee vee " oo 
Grate Bars oo 
Pipes and flues (Clean) 13 50 
Tank iron soos 13 50 
Hoop and | band iron 10 00 
Sheet iro 9 50 
Wrought driiiings II co 
Malleable iron 10 00 
Rapest rted by Messrs. Brack & PoLLocg, Cin- 
nati, O 
Railroad Wreu BOE... capispaseoscncnecsnns sneonesonvens $20 co 
NO. 1 Country Wrought. .......cccssereeeeeeeees 17 00 
Stove Plate 75 
Machine Castings........... danennsonnneceenenesneene II 00 








a 28 





LAKE SUPERIOR AND MENOMINEE RANGE 


Irom Ore, 


Perry-Payne B’ld’e. Uleveiand, O. 


THE CONDIT-FULLER €0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Clevelana, ~ 








Ohio. 


PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 
Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 
Office, 6 Mercantiie Bank Buliding, 
OLEVELAND, OHIO. 
Lake chloping Point, Lorain 








oO. 
JAS. PATTERSON, Sales Agent. 








eed $ Patent Inside Sliding Window Blind 


is the most 
popular Blind 
n America. 
Architects & 
builders pre- 
fer it to any 


Oni 
Blind. that 1H 
furnis’d with 
an automatic 
Burglar - Proof 


is an item of 
immense mag- 
nitude, and 


— Ife also, 
the only 
blind tha 
gives entire 
satisfaction. 
Thousands 
are In use. 
here. Send for illus- 





Agents wanted 
trated catalogue and prices. Manufactured by 


SARTMAN & DURSTINE, ™°,72 Beavers. 





For Sale. 


—_ONE— 
Harlow Lubricator. 


Brand new. Cheap. Address, 


LUBRICATOR, 


Care Iron Trade Review. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leor 
ard streets. 


Cleveland, O., VU. 8. A. 





COWLES 


Pure Aluminum 


$1.25 PER POUND. 


Quality guaranteed equal to any on the 
market. Manufactured by 


The Cowles Electric Smelting & Aluminum Co., 
LOCKPORT, N. Y. 
Also manufacturers of 
Cowles Aluminum Bronze, 
Cowles Aluminum Brass, 
Cowles Silver Bronze, 
Cowles Silicon Bronze, 
Cowles Aluminum tron 
INGOTS AND CASTINGS, 
@@ Correspondences olicited, 
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"Tue IRON TRaApDe Review. 








MACHINERY SUPPLY MARKET. 



















Jack Screws, 





Tllinois Bolt Co. list 











Anvils. Nuts and Washers. 
BEROTICR Resse cocvccccecccssscccsenscecsocccesesceces 8 BD sti: S8ise of bolt inches - g 
Wrighte............ oo 12 TURTE.....ccccerreseneees i é 5 
Bellows. OER ZOD 0000000000000 15% 11% 
FHAIN"B....-seeeoeeon ee he) =? _: bee Da 
Machemithe Bullock's... dis so&re akon * 
occen sneiuiien okteial ° 
ee a dis sokto@se Nails wires 
Belting. List Jul — yo &10 
Boston Belting Co’s standard. etandard Pe Penny 17 ails, 2 Lesem save “oeell 
> ~ ort. than car lo’ 
’s Short Lap dis Oilers. 
Cleveland Rubber Co. extra standard dis Godse Zinc and Fe dis 60 
Shultz Raw Hide Leather Belting, single, Brass and Copper. .......ccccccccccscccssseees sooeee dis 


seeececeenceceseeseoeses 








Malleable (Hammer's), No. 1, $3.60; No. 2, Taam 
8 dos 





































































































8 40 
Shultz Raw Hide Leather Belting, wacenar mo. g, $4.40 ® dos......... peovecesesens f T9@10&10 
et t tanned en go Packing, Steam 
nm oa TAMOG..cccccccrcccocsseceress! 
Alexander Brothers’ pure oak tanned. ...dis 45 | Boston og oe Be : 
Blowers and Exhausters. Russia Packing s 
B. F. Sturtevant’s dis 20 ian Packing 
Boston Blower Co., dis 35 | Plumbago Piston 
SITTING se siisukesounonsennniiedabaenticserseboeesoneseennieel dis 35 oo . 
Borax. uare Flax 
Sheet Rubbet........ 
soceecccceseccces ses cesessseeoeoosesevoeessoosesoeees® - | Bok @i10k Excelsior Rubber 
Ohalk. 
neti 50 
White FO ecseveccesconesd ® gross 12@12% dis 10 | Railroads, te 6 Ds. $12 dis 60 
Siisicmcntinastanccovesousecs Ais to 7 Bs. 13 dis 60 
TI os san eaiastamianiiianpamanundbiensee bebe Ais Bs Pulleys. 
Ohucks. ee = hay. Walker Lst.......ccccccsecceees dis 45 
, + 55 
Cushman’s 4 Jam Independent-vills 48 | Spiit Wood Pulleys dis s0@5s 
“ | re eoeees 8 30 Rivets. 
a 2 a Brass Workerz............. oH 30 Iron, Thousand, list November 17, 
Wescott’ Beroli a erosesvescoceed dis 33 
: mene ne a0 | ton) Ordinary, Cooper's Biock and Carriage 
“ : qittie Giant Dr iii...... soceeneellds 30 dis parent 
Horton’s Universal.......... ad 
Seat : Manilla, % inch a oes. D 
Whiton’s Inde en < an. ANA OVET.........cccecseeeees 15 
National Combination..............0cseseereesee Sisal, % inch and OVer ..........c.cseessseeseees 3 Drg 
Sweetiand ndassdianesneveniscnennnel dis 40 Sand Paper. 
= Drill B. a. & Co 
A so vse ° * rton’s 
okinger's Tedependest Lathe... New England Fiint 
“ Universal Lathe Barton’s Garnet 
» Drill Saws. 


Cutters and Reamers. 


veland 








Disston’s Circular 
“ Band 











Cle 
> & S cpeeama 





dis 1og's 
Ais 10@15 
dis 10@15 










































































Vises. 
8olid Box dis 60 
Parker's. dis 
Prentiss. dis 20 
Stephen’s dis 
Barrett’s. 8 
Miller’s Falls. dis 
Merrill’s. 
Howard... 

Wire. 


sence seecees ces eeeenesereecoseoes 


Bright « a annealed, — o@18...dis ~ ¥ 


: ae 
Seppees’ Wee. ani Loe | rte Peas 5 


ized Nos. o to 18 








Tinned market Nos. o to 18...... wceseee eocced dis 67 

Cast steel dis 5e 

Tinned Broom Wire............00+00 dis 10 

Annealed Fence, Nos. 8 and 9......... 0 ccecceee 

Annealed Grape, NOB. 10 tO 14........0...se000+ dis 75 

Stub’s Steel ire regular........... $6.co@D dis 3 
Wrenches. 











3s 
neers dis 20810 





Donohue’s En 

Lamson & Sessions Engineers...........0+. dis 60 

See & Spencer’s Drop — exces 4 - te 
sccceeeGi® 10 

Alligator - + a dis 40 











Webster, Camp & Lane Machine Co. 





Automatic or Slide Valve Steam 


MANUFACTURERS OF 


Mining Machinery, 


= es Improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
Gat rope. 


Wire Rope Haulage 
Machinery, 


Ld 


Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Engines, Sheaves, 


» 


Cages, Buckets. Etc. 


@@Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 






































Standa: 
B own . Sharpe, Milling Senne. secanvenl dis 15 
7 Gear Cutters................dis 15 
Crowbars. 
Cast Steel.........ccccccssescsserecrecsecereresoreesseeess bs) 
Tron, steel points ob 3 
Drill and Drill Sockets. jj = [| j= — Gross-cut Saws..........- 
Twist drills dis so&1o | ‘“ Dexter Cross-cuts............ 
Morse Taper and Straight shankto  jj;~ “ Diamond “ —— eseccccsvers 
1%" dis so&r1o0 “Tuttle Tooth Cross-cuts..dis 
Morse Ta and Straight shank Larger sg One-man Cross-cuts.........d 
than 1%". cccced dis 25 | No.1 Handles 
Drill Sockets dis 25 | No.6 i 
Btandard Twist Drills ..............0000 dis ss@ss&5 | Excelsior Saw Tools.. 
Cleveland “ een Cae 5585 tee une Se 
Em ° w Works, Circular ‘ 
x ae to Flour, C. P. eee THE GUM ELASTIC ROOFING 
°. 3 on - ¥. FF. - ABSOLUTELY NON-COMBUSTIBLE. If painted it is Guaranteed to last 10 years, 
ED 5 ¢ ” ake Screws. Costs only $2.00 per 100 square feet. Strongly endorsed by New York Board of Un- 
reas ae ‘xs SUE ake Wood 8 List Jan 27, 1889. derwriters. Just the article for the South. Send stamp for circulars, samples and particulars. 
eseeeeeeee c Cc Flat head iron dis 
febbeansyroin case 6c ie $c | Hiathead tron... dis so GUM ELASTIC ROOFING CO., 41 West Broadway, New York City. 
10D cans,less NE TI ccasiatadasntinendnniyssntennts sigied dis 45 
To 0 ¢ to ¢ The Round head brass dis 
Square Pp dis 


Emery Cloth and Paper. 





ante Pp 




























































































Barder, Adamson & Co. dis 45@5° | setc. H.C 
H. H. Barton Ais 50@50&5 | Machine, fiat head, iron “dis 65 
Emery Wheels. Machine, round head, EEE dis 60 
Detroit dis Bench and hand— 
Norton’s dis Lag or coach...... dis 75@ 
Grant...... dis - Coach, patent gimlet point..........cccsessees 
RU ang... ccccocencesoce secoeesosovascsoonccooccsoosescocees 8 
Cellulo RR EO lg ERRNO RRR dis 10&33% Shovels and Spades. 
Northampton Ames’ list November 1, 1885.......cc00-seeesses dis 20 
Crystal... dis 65@70 | Dennis dis 5.25 
Witrifled...........cccccce seeeeee s6o | Hussey & Binns, railroad...............cccces dis 8.00 
Vulcanite dis 10&10 Taps. 
Files. Cards, Hand and Nut to 2in..........dis 50 
BTICHOlSON.......00000 -esrerreeee eee! dis Gok 10@ 60k 10810 Carpenters’ - jesaiaieal dis 50 
“ c is a5 | Morse ” OC easinennens dis 50 
Kearney & Foot.........00++ dis 60&1 at, Pratt & Whitney ” * new list dis 10 
Black MONA... .ceceee- e000 dis 608&1 TOKIO | Machine Screw TAaps........seccssrosrrersrreceeres dis 55 
arcade Ais Go&10@6o&10&10 | Pipe Taps tO 236 itd........ccssccceererceseeeeee eee 70 
Disston’s...........cccccsseeerscresescessersssesecees dis 25 
Western dis 50 
Btub’s dis 40 
ned Hand Cu dis 50 BC. B. 
° TOS.’ Hand Cut.......ccccceeseereees 
ustry File Works, oe AE ox stcenasant dis 50 i. y 7 Twine, 4 ond 4b Bajie.. -a1c@agc 
Hammers, No. “ _ 270 
Ww dis 40 >Piy Hem (840i iis ‘iaring Twine) nies 
Rika ~~ list, Jan. 15) samy 7 vongl 4 sFt oll 
Hea muers and sledges un 
oer 5 Is 14c, new list. Rey Wrapp ng,5 Balis 














STEEL 
CASTING DS 


of unequaled strength. 


FROM 1-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes and 


Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove vhis. 


Crossheads, Rockers, Piston-Heads, etc., for Locomo- 


tives. 


Send for circulars and prices to 


Chester Steel Castings Co., 


STEEL CASTINGS of every description. 


OFFICE 
407 LIBRARY ST., PHIADELPHIA, PA, 





“Treated” COTTON, Rubber Lined 
Fire and Mill Hose. 


EFabric Fire Hose Co., 


13 and 15 Park Row, NEW YORK, N. Y. 





THE THOS.D.WEST FOUNDRY,cg. 


CLEVELAND. O. 


IRON.CASTINGS. 


DAILY MELTING CAPACITY 
On oe Omen, Bon. hon-Ulm Amelie. En, [emmonem sr 


FACILITIES 


— 


75 TONS-SPECIAL 


SMOOTH CLEAN CASTINGS 
DUPLICATE WORKA SPECIALTY 








Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 





Send for 1890 Illustrated Cata- 
logue. Address 


The Jeffrey M’f’g Co., 


183 East lst Ave,, 


COLUMBUS, O. 








F. A. SACKMANN, 


16 Huron St., Cleveland. 0. 


/ STETL ALPRABET 
OTEELNAME STAMPS 


BSVANING BRANOS 






Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter 


PATENTS 


WM. M. MONROE, 


@OLICITOR & COUNSELLOR, City Hah 











Room 48. 
a USE poor printing when you 
can get the best at the same 
rices, of the CLEVELAND 
spare, . 4 PUBLISHING Co., 





UNION. 
ELECTROTYPE 
FOUNDRY 
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‘Tse ITRonN TrRavpe Review. 














OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN AlL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO. 


425 MAIN STREET, SPRINGFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. §. 
W.S. COLLINS, Tempce Court, 7 BEEKMAN ST., ROOMS 814-816, NEW YorK. 
Represented by ; WM. PICKETT, SON & CO.., 170 Lake 8T. Oni0aao, tt. 
HALL STEAM PUMP CO., Pittssuran, PA. 


Also for Michigan and Indiana..a, 
@rsEND FOR CATALOCUES. Se 


= 










CHILION JONES, Gananoque, ONTARIO. 
G. M. SMITH, Los Anaetes, Oat. 












HARDWARE MARKET. 
























































Augers and Bits. 
jeoceee dencouvencsee voiboenele 
oe augers and pits sane 70 
Cook’s Douglass Mfg. Co dis - 
Russell Jennings’ augers and bits............ dis 25 
a ns ee Bits, Clark’s —_— $18 ; 
Holl thy } my “twee ooeee ses receceecocoessoceses! a - 
Hollow Augers, ar s Adjust. 3. is ide 
Hollow ; Augers, Stearns’ Adjust. . 
doz., $48. Pe 20&10 
Gimlet bits, common.......... per gross 
Standard Bit Stock Driiis.........-. Ais S0& 1085 
Ship AUZe#ss....ccccrrereeeee vowed 159k 10@15&10&5 
Axes. 
Makers’ and Special Brands— 
First quality B doe $7 $8 00 
ar gael mcsoasoorgoonsenennsecceeogonescosoneesesoeeed 
Bolts. 
Cast iron barrel bolts.... dis 70 
Cast iron shutter bolts, "CtCvncssssece eoresentscsed dis 70 
Cast iron chain bolts........... ecenee eoeee eos od 
Ives’ patent door DOIt......00 00+ sseeee eotaccsed 60 
Wrought iron barrel bolts...............+ sceeeesGi8 70 
Wrought iron square Dbolts...........cccssess-+ dis 70 
Wrought shutter bolts......... 00. sccsrcees dis 6081 
——— list 
Carriage, common, new list......... 8 70&10&5 
Tire, common, new list dis 70 
Carriage and d tire, Philadelphia pat- 
8 75&10 
ane bolts 8 60 
Hine — dis 60&5 
ID saschacousinebeeseacucesun a 
Ends “dis dis rearoges 
Buckets, Elevator. 
dis 50&10 
Butts. 
Wrought Drass..........ccccecees wocesoneccossed dis 75810 
Cast brass, loose joint is 33% 


Cast Iron— 
Fast joint, narrow........ wiaeaaads 
Fast oint, broad 
Loose joint. 
Loose joint, jap. 

Loose oint, jap. with acorns 
Loose pin, acorns. 























Loose pin, japanned acorns.......... dis 7o&10 
Loose pin, acorns, jap. plated tips....... dis 7o&10 
Wrought steel— 
Wrought, fast joint, narrow............... dis 70&10 
Wrought, fast oint, | RE dis 7o&10 
Wrought, loose joint, broad...............dis 7o&10 
Table Butts, back flaps, etc................ dis 7o&10 
Regular inside blind...........cc.csssscss dis 70&10 
i yg ____ SACS LER Ae dis 7o&10 
oe pe dis 7o&10 
Light ‘oose pin... dis 7o& 10 


Carbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 





Per roll of 

Eberts Bros., Detroit. 500 sq. feet. 
SUG, Sree at ak a taka soc ace ck ctusiastaaogicabeeacesete $1.25 
“A,” Stringed Roofing, Light. .............0+ 1.50 
“% » Stringed Roofing, —- 2.95 
“eG: ‘» Stringed Roofing, Heavy... +» 2.00 
Stringed, Rosin-Sized es REE 1.00 

MILCELLANEOUS. 

Asphaltum, Trinidad Refined, $ ton.....$30.00 

Asphaltum, Fine Seats, | Se 08 

ee RE ) eee -02 


Coal Tar Felt, 2 Ply, @ roll 108 sq ft 
Coal Tar Felt, 3 Ply. ® roll 108 sq ft 









Roofing Pitch, Mt Bi Lccnsesese cesosanenses<oe 
Ohains. 
evised List. 
Trace, 6%-10-2........ pair 1 = 
Trace, 634-10-3........ pod cocccccceescosoed 50810 
Trace, re. pcpnpensees! 
Halter Chain I tist, ‘tena, 1887...dis seize 
German Coil, list of June, TEB7..0000 
Galvanized Pump Chain 
— Chain, om 
ack Chain, Brass.......0.....000 75 
Chisels. 
Socket Framing and Firmer...............ssss0+ dis 75 


Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L, 
























I. J. White Pease 9085 
Tanged Firmers. 8 40& 10 
Outlery. 

Table , net 
Excelsior Pocket net 
Fibre Ware—Standard. 

Nos. 1 5. 5X. 
Palin, WOOT, 30 Gbcsereesccosecscssces $4 00 $4 50 §...... 
Dairy, 14 qt 450 §00 ...... 
vise 12 qt...... 
ugar .. 
Moles oe 
Bug; 4 00 
Chamber ) 5 and 


Blop * sssereeremeeess 6 50 7 §0 8 SO 
Tare, slop, 5 and SX 14 Gt... 8 68 9 OO 50 OO 





v 














TOS INCH..........0cccccccccvecesoeeeres 200 2 25 eseeee 

iz inch 225 275 325 

325 375 

375 425 

are 

Baskets, waste paper, 13in...... ...... "eee 
Bpittons, ” Daley,” © ressed 

8 in 50 500 





10 — 11% inch 50 
No.1 plain; No. 5 ees © No. 5x White 
decorated. 




















Gimlets. 
Nailand Spike.............. mais ceseweced dis ery 
Double CUE, LOW LSE .cocccoscccscscevecesscesccevesved dis 
FSG" ..00ce ccc cccsscecccceesee STOSS $12, dis saeeie 
Hanger 
Barn door, old patterns...........dis apeenne / ~ 
Climax, (Anti- NOUED cccvesedccce t0+0..cncsul 
BUTTE .coccepesccencomnecscoss. sesetscessnencnesescceed aig ‘nd 
FESR B.ccccccccccccoctecccsccccscsces econccced dis so&1 
Terry’s Patent...... «5 im., $12; 4 in. on $10, « dis 50&5 
Paragon is 40&16 
Richard’s dis poe En oe 
Horse Nails. 
No.10 9 8 7 6 
Ausable, $D. | 24 25 26 BBeeececcccecee eoveesccced dis 40 
Putnam, $#B..18 19 20 21 23 dis 15 
mosbsesebcoccoeses dis 25&10 





Horse Shoes. 


Burden, at factOry......ccc.seccessesereseees 8 keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 


factory keg $4 00 
Mule Glens, at factory............ seourth Eee S= 
ae 
Carriage, penned. wecee «8 ZTOSs Sec dis 60&10 
beet 8 70&10&5 


Base, ru 
Hematite door os new list.. was dis eraese 








Door mineral 














Door Por. nickle. 25 
Door Por. plated. 2 25 
Locks, Bolts, Etc. 

P. & F. Corbin, Locks and Bronze Goods. 

Door locks, knobs and latches e+e Gis 60&10 
Escutcheons. and ke +. senneeses eoccscceccecse- IS pe 
Padlocks and padl — peswecsceevcsece -cosed 

Bell pulls, mineral, porcelain and jet dis roe Be 
Bell pu!ls, genuine WINIR. cccccacoensveceed dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, Genuine DronZe......ccecereeeeeeee dis 60&10 
Butts’ bronze plated dis 60&10 
Store door 1 and latches............... dis 60&10 
Store door handles...... dis 60&10 





Shutter hinges&flaps, genuine bronze.dis 60&10 





Shutter hinges, bronze plated.................. 8 70 
Flush bolts, genuine bronze...............s000+ dis 70 
Shutter knobs. genuine bronze............+0 dis 50 
Shutter bars, genuine bronze................0++ dis 

Sash lifts, genuine bronze dis 60 


Sash pulls and plates, genuine bronze... ~iis 60 
Push plates, genuine bronse 
Drawer pull, genuine bronze 
Letter box plates, genuine bronse 
Barn door locks 









See eceneeeeeeereseeserseessesseseeees| 


Plambs and Leve s. 








Standard a on teat dis 7o&10 

Pocket leve dis 7o&10 

Davis’ a ER ee dis 1o&r10 
Pumps. 

Cistern, best makers.................00+ dis so&1 

Pitcher: spout, best: sakere dis Ohne — 

Pitcher spout,cheaper goods........... dis 7o@70&5 


Pokes, Animal. 
Bishop’s I. X. L 
Bishop’s O KE 
Bishop’s Pioneer... 
Bishop’s American. am 

















Cast steel 
Malleable 
. R. To 
ostenholme & a ecseecnocses #364 -_ > 
RIBS TAMOT .0ccccecvcseccccccccececccs concen cccced 50 net 
Rai Killers. 
Bch wyler’s......ccccccccccccresessccccesesseee ® gross $15 00 
Scales. 
Hatch, Counter, NO. 171 ......scccsseesee $8 doz $21 co 






Hatch, Tea, No. 16r.. 
Chatillon’s Grocers. 
Family Turnbulls.. 
Scale ms, List ofJan 

12, 1882 





Screw Drivers. 


Stanl R. & L. Co.’s Varnished 

Ha ~ Tg pocccecscecs coccee dis 65810 
Stanley R. & L. Ce Co. ‘e} Black Handles..dis 6o&10 
Sets inter 4 @ dos $18 dis a5 








Squares. 


Steel and iron 
Nickel plated cesene conenesocosocsosooeese re 75 10@Se 


Disston’s try square and T «wis 45&10 
Wianterbottem’s try and miter...........dis gohie 








































































Tacks, Brads, Etc. American iron cut tacks.. dis 77%&10 

Copper dis 4° &t1o 

New List, Oct. 19, 1890. Copper finishing and trunk nails......dis som&10 

American iron carpet tacks all kinds Cigar box nails dis so&re 

dis 77% &10 Finishing MBB covccccerocecsccsnevcevcvccesesied dis 6.&10 

Steel carpet tacks all kinds................ dis 75&10 | Hungarian nails and miners’ tacks...dis 60&10 

Swedes iron carpet tacks, all kinds Gimp, and lace tacks iteipaseaciasecensedd dis 77%4&10 
dis 75&10 a dis 60&10 

Swedes iron tacks. dis 75&10 Trunk anh Chott MAL1S...cccccccccccccccsed dis 72% &10 

Swedes iron Upholsterers’ tacks........ dis 75&10 | Tinned trunk&clout nailzs.................. dis 66&10 

Tinned Swedes iron tacks............... Gis 797%4&10 | Basket nails ......cccccccccccsrssscccccsssssssscees dis 66&10 

Tinned wanes iron piney 4 Chair nails dis 66&10 

tacks... dis 774&10 | Common and patent brads..................dis 66810 











FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 


SEND FOR OATALOGUE. 


RUBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 














E*wllier Bros.,. 


AGENTS 


JEWELL LEATHER BELT. 


148 SUPERIOR STREET, 


CLEVELAND. 


ESTABLISHED 1849. INCORPORATED 188., 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and'guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 








Mention this paper. 





The Ullmann & Philpott M’f’g Co., 


MANUFACTURERS OF 


PURE READY-MIXED PAINT, COLORS IN JAPAN AND OIL, U. & P. M’F’G CO.’S 
PURE WHITE AND COLORED LEADS, Etc. 


89-91-93 Merwin St., CLEVELAND, O. 





SAVE YOUR MONEY BY USING 


(HERCULES.) —THE— (PEERLESS.) 





Isaac BB. Potts Fipe Fittings. 
Consisting of Ells, Tees and Crosses, and the connectin ng of Iron Pipe without cuttin ge 


and Lead Pipe without solder. For ‘sale by the ISAA 


B. POTTS PIPE FITTING - » 906 
North High Street, Columbus, Q, 








eee tne mame oe 
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Classified List of Advertisers, 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (¢) once a month; 
the double dagger ({) once in three weeks. 








PAGE 
Aluminum— 
Cowles Electric Smelting & Aluminum 
Co., Cleveland... .cccsccevecccecercccceccesocsseceee sve 13 
Bath Tubs — 
tInstantanous Water Heating Co., Chica- 
go, 5 A LS ee re 9 


Bolts and Bolt Machinery— 


Upson Nut Co., Cleveland... 16 
tSeaton Manufacturing Co., “Cleveland... - 


Kollers and Boiler Attachments— 


Babcock & Wilcox Co., New York............ 20 

Wm. B. Pollock & Co., Youngstown, O..... 16 

E. H. Jones & Co., Cleveland.......scsccseee. 18 

Hazelton Tripod Boiler Co., Chicago......... 18 
Blowers— 

W. H. LaFountaine, Cleveland, O.............. 18 


Coal and Coke— 

ew & & Wheeling Coal Co., omic qn" 
Cornice Work— 

W. H. Mullins, Salem, O.......c.cccccscrsceceeere 9 
Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O.............0.+ 18 
Chain Belting— 

Jeffrey Mfg. Co., Columbus O........ euisenonents 14 
Carpet Cleaning & Laundry Machines — 

W. H. LaFountaine, Cleveland, O............. 18 


Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... 19 
Die Makers. 

Avery Stamping Co., Cleveland.......... sao: 22 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 1 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 10 
Slevators— 

L. 8. Graves & Co., Rochester, N. Y....... 15 
Explosives— 

Hercules Powder Co., Cleveland......... uetatens 18 


Electrical Manufactures— 


eveland Electrical Mfg. Co., Cleveland — 
rush Electric Co., Cl NG cenccnicnes even pene 29 


Elevator Buckets. - 
Avery Stamping Co., Cleveland................. 12 
Emery Wheel Flanges— 
*Ware & Tapley, Chicago, I1].......00-seeee 9 
Emery Wheel Machinery— 
J. Wendell Cole, M.E., Columbus, O., or 20 
Chicago, I11.......0. .....- 
Engravers and Electrotypers— 
Eclipse Electrotype & Engraving Co., 
Cleveland. 17 
Union Electrotype Foundry, Cleveland.... 


Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. — 






















Wm Tod & Co., Youngstown, CG... . 18 
Skinner Engine Co., Erie, . 18 
Aetna Machine Co., ‘Warren, O.. . 18 
= H. Presley, Cleveland....... euaseusetssegsecenes 12 
KE. H. Jones & Co., Cleveland..... cake Se 
Buckeye Engine Co., Salem, O....cccccccesssees 18 
*Clough, Witt & Co,, Cleveland... Sackaeaeesa or 
Engines (Gas)— 
Schleicher ey Chiadsighin, | 
Pa. and i Chica PEELED TOTS 
van Dusen Gas eo teine Co., Cincinnati, 
17 
emmne (Oil) 
C. H. Presley, Cleveland, O........... lavanasunet 12 
Engineers’ Specialties— 
*Curtis Regulator Co., Boston, Mass......... 19 


Sensible Packing Co., Chicago, ee 
Engineers and Contractors— 


KB. H. Jones & Co., Cleveland..............csseees 18 
Ejectors— 

James Jenks, Detroit, Mich.........0csccccceeeee 12 
Files, Makers of— 

R olds Bros., Columbus, O........000. ss0«++ 20 

A. & H. Gough, MAREE oa ccnascesssseouones 12 

Parkin & Bosworth Co., Cleveland............ 20 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 
Thos. D. West. Foundry Co.. Cleveland..... 1 


Canton Iron Foundry Co., Canton, O........ Io 
Foundry Oupolas— 
Victor Colliau, Detroit, Mich............ nie 22 


Frost Proof Steam Traps— 
*Curtis Regulator Co., Boston, Mass......... 19 
Furnace Feeders— 


Brightman Stoker Co., Cleveland............. 19 
Galvanizers. 

Avery Stamping Co., Cleveland................. 12 

H, H. Hodell, Cleveland............... psiathessuatee 20 


Gas Machines— 
Detroit Heating & Lighting Co., Detroit, 
Mich 


Ginianecanstetoke cictbebedsesueaninavmacciotscstannines O 
Gear Cutters— 
Palmer, Cunningham & Co.,Philadelphia, 
Pa 12 





Gum Roofiing— 

Gum Elastic Roofing Co., New YorE N.Y. 14 
Grapples, Excavators and Dredges— 

Jas. H. Lancaster, New York.................. o 37 
Heating and Ventilating Apparatus— 

ae 5 Heating & Ventilating Co., Ak- 





wi 4 eae Cleveland, O............. 18 
Hose— 

Pabric Fire Hose Co., New York............00. 14 
Hangers— 

W. H. LaFountaine, Cleveland, O............ 18 





Heaters and Puri fiers— 
Stilwell & Bierce Manufacturing Co., 
Da 8) 


— wk Dunn Co., Cincinnati, O........... 18 

. H. Jones & Co., Cleveland eeeccece paneabenenese 18 
Swattee Webster & Co., Philadelphia, Pa — 
*Exhaust Steam Purifying Co New York.. 10 


Injectors— 


Columbia Injector Co., Cleveland............... 12 
Penberthy Injector Co., Detroit, Mich...... 20 


Iron and Steel Roofing— 


Sykes Iron & Steel Roofing Co., Niles, O... 19 
Cambridge Iron Roofing G., Cambridge 








Ohio......... 19 
Garry Iron Roofing Co., Cleveland ...... evens 19 
Thompson Manufacturing Co., Clevel nd, 19 
Berger Mfg. Co., Canton, 





ee pecan 19 

Eberts Bros., Detroit, Mich... as 

Kanneberg Roofing Co., Canton, O 

‘The Long Steel and Iron ee | and 
Corrugating Co., Indinapolis... Scanian 

J. H. Eller & Co., ‘Canton, Ce) oona 


Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland....... one tS 
Oglebey, Norton & Co., Cleveland. 

Outhwaite & Co., Cleveland....... 
bona. Fuller Co., Cleveland, Daresscsacneve weno 
E. C. Pope, Cleveland... wee 18 
Cleveland Iron Mining Co., Cleveland... 1 3 


Investments— 









Atlantic-Pacific ahettany + Tunnel Co., New 


| ee “a 
Lathes— 
H. L. Shepard, Cincinnati, O.............. eeseee- 20 


Lathe Dogs— 
Palmer, Cunningham & Co., Philadelphia 12 
Mining Machinery— 
by Camp & Lane Machine Co., 





sease tee 14 
odepunad, & Bacon, New York................ 9 

Machine Shops— 
bes nnd Camp, & Lane Machine Co., P 
Prrrrririiiiiiii iti I 





Machinists’ Tools and jaetin~ 


Parkin & Bosworth, Co., Cleveland...... 16 &20 

Garvin Machine Co., New _ ister ccocceeee 19 

C. H. Presley, Cleveland, 0... oneal 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............ 15 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 13 
Patents— 


Wm. M. Monroe, Cleveland..................00+8 15 
*Thos P. Simpson, Washington, D. C........ — 
a le Oe ee 10 


Pumps (Steam)— 
Laidlaw & Dunn Co., Cincinnati, O.......... 18 


E. H. Jones & Co., Cleveland beebaes PRESET 18 

Deming Co., Salem, O.. .. naembeavissescoonece. OR 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. I 
Paint— 

Iron Clad Paint Co., Cleveland, O........ sone 22 

Akron Chemical Co., Akron, O severe 12 


Uliman & Philpot Mfg. Co., Pee it ~ 
Perforated Sheet Metal— 


Harrington & King Perforating Co., 
Chicago, I1l...... 9 
Pulleys— 
Ohio Pulley & Machine Co., Warren, O.... 17 


Picket and Wire Fence Machines — 





S. H. Garrett, Mansfield, O...............0scseee 12 
Pipe Cutting & Threading Machines— 

*Wells Machine Works, Fostoria, O.......... = 
Packing— 

Sensible Packing Co., Chicago, I11............ 8 


Pipe Fittings— 
tego B. Potts Pipe witings | Co. Columbus, 
seeeeceses soccccees I5 


Punches and Shears— 

Long & Allstatter Co., Hamilton, 
Pipe and Boiler Coverings— 

American Heat Insulating Co.,Pittsburgh 20 
Railroads— 

Time Tables, Etc 17 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleve- 


eeeeee 70 





ee 








Rivet Machinery— 

tSeaton Manufacturing Co., Cleveland..... — 
Rock Breakers and Ore Crushers—~ 

Jas. H. Lancaster, New York........ hinesamnnanis 17 
Rubber Goods— 

Puller Bros., Cleveland.......ccccccscscscsccossrees 15 
Saws-— 


Peter Gerlach & Co., Cleveland...... 
Detroit Saw Works, Detroit, Mich 





Shafting— 

*Brightman Machine Co,, Cleveland......... 10 
Shapers— 

*J. Steptoe & Co., Cincinnati, O........ pieiiie 20 


Steam Heating Apparatus— 


*Curtis Regulator Co., Boston, Mass......... 19 
Detsest Heating & Lighting Co., Seteett, 





Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Comn.....ccccosseseves 12 


Steel Stamps and Stencils— 
{, H. Fleharty & Co., Cleveland............. 16 
A. Back: 


man, Cleveland, Berraserevoenee 
Jas. Murdock Jr., Cincinnati, 0 


Sheet Iron— 


Cleveland Rolling Mill Co., Cleveland....13, 16 
Cambridge Iron & Steel Co.,Cambridge, 





se eeeeseececces 12 














Steel Castings— 
Coens Steel Casting Co., Philadelphia, 


CLEVELAND BUSINESS DIRECTORY. 





























eal 14 Bolt and Nut Works. 
Steet Rails, Blooms and Billets— HE UPSON NUT CO, Manufacturers of 
Cleveland Rolling Mill Co., Cleveland... 13, 16 Nuts, Washers, Carriage, Machine, Plow 
Sheet Steel— and Elevator Bolts, Coach Screws, etc. 
Cambridge Iron & Steel Co.,Cambridge, O 13 macd 4 
ardware and Iron. 
Stampers of Sheet Metal— 
LEVELAND ROLLING MILL CO., manu- 
Avery Stamping Co., Cleveland....... eeeneseees: 12 facturers of Steel and Iron Wire and Steel 
Stokers— Tire. 
Brightman Stoker Co., Cleveland............. 19 ‘acintion & ma 
achin upplies. 
Tinning Steel, Etc. 
RKIN & BOSWORTH, 9 and 11 So. Water 
Avery Stamping Co., Cleveland................. 12 St., dealers in Manufacturers’ Supplies, 
Twist Drills— Machinery and Tools. 








Cleveland Twist Drill Co.. Cleveland......... 20 


Graham Twist Drill Co., Detroit, Mich..... 20 Steel Stamps and Stencils. 





























LEHARTY, J. H. & CO., Rubber Stamps, 
Turnbuckles— K Seals, Stencils, Automatic Check Punches 
Cleveland City Forge & Iron Co., Cleve- and Numbering Machines. g2 Seneca St. 
eisdtnsebavcnsteneceutnniecesebissudhonsicsete 20 
Upsetters— 
{Seaton Manufacturing Co., Cleveland..... — BUSINESS DIRECTORY. 
Water Gas Furnaces— pie. & 
W. S. Hutchinson, Chicago, I11...........0.0-+ 20 *_* 
: EBSTER,CAMP & LANE MACHINE Co., 
Window Blinds— Founders and Machinists, 12 Main st. 
Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 
*F. Powell & Co., Toledo, O. . 20 
Wire Machinery— 


John Adt & Son, New Haven, Conn.......... 12 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, Ind 

Egan & Co., Cincinnati, O............. ‘ 


G. H. Scanian & Co., Portland. Me 
*Battle Creek Machinery Co., Battle 

















IG MMs tavesinaisskscne-siocatecvsauateccibebes 12 : 
26 inch Band Saw, - . - - $ 65 00 
GREAT BARGAIN in second-hand Plan- | 30 inch Band Saw, oe = ae 
ing Mill Machinery, Engine, Boilers # inch Band Saw, ss 4) <0 Se 
Shafting, etc. A complete outfit at one-half | Planer Planes 2x9, - - - - 120 00 
its value. L.S. Cotsurn, Agent, 87 Planer Planes 18x54, - - - = §8§00 
St.. Cleweland 0. 1zinch Buzz Planer, - . - . 85 00 
fig Saw, 6 saws, . - - - . oo 
ron Saw Bench, 3 saws, - - - oo 


Wanted. 


OSITION AS MANAGER, SUPERINTEN- 
DENT or SALESMAN with a foundry 

and machine company who manufacture 
engines, castings, special machinery, etc. 
Have had 20 years’ experience in this line and 
can fill any position in either office or works. 
Have designed, manufactured, sold and placed 
in position a very large number of engines of 
my own design, as well as a large amount of 
special machinery of all kinds. Heavy work 
preferred. Address LOCK BOX 972, Warren, O. 


Other machines in proportion. All of our 
machines gauaranteed to give satisfaction. 
Send for circulars, special cash discounts, 
etc., before — 


H SCANLAN & Co., 
96 & eS Preble St., PORTLAND, "Me. 








FOR 
ARTISTIC 
FOR SALE. iinabidain 
GEAR MOULDING MACHINE, | werre 
A Simpson Patent Gear Moulding-Machine. CLEVELAND 
Will make all formsof gears and any desired PRINTING & 


diameter up to 15 feet. New and in perfect 


Will sell cheap. 
STILWELL & BIERCE MEG. CO., 


PUBLISHING CO., 
CLEVELAND, O. 


condition. 


DAYTON, OHIO. 








The Long Steel & Iron Roofing & Corrugating Co., 


(Successors to P.S. KEELY & CO.) Manufacturers of 


STEEL AND IRON ROOFING, 


Corrugated Siding and Ceiling, Iron Ore 
Paint, Cement, Etc. 
N. E. Cor. Illinois and Merrill Streets, INDI!ANAPOLIS, IND 
Write for Catalogue and Price List. 








J. H. ELLER & CO., 


—MANUFACTURERS OF— 


Steel Roofing, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Sting and 
Ceiling, Patent Slip Joint EAVE TROOGHS, etc. 


WRITE US FOR PRICES. 
Agents Wanted. Address OFFICE NO. 223, CANTON, O. 


Printed in the Highest Style of Art, by 
[ A T A 0 t lf FS The Cleveland Printing & Publishing Co. 
Cleveland, O. 
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The “ Lancaster” Rock Breaker and Ore Crusher 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 


vit 
“7 IN 





Instantly adjustable to yield any desired uniform grades of product. 
Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 


rival’s breaker. 


For crushing rock for macadamizing and concreting pur- 


poses, and also for reducing ores, these breakers are specially efficient. 
The “ Lancaster ” Crushers are also made in “Sections” for easy trans- 


— in mountainous regions. 


May be mounted on wheels, worked by 


and, horse gear and steam or other power, and also fitted with Rota 


Screens, Elevators and Conveyors. 


Correspondence and trial tests solicited. 





THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their beds and 
| banks, and also load and unload vessels or barges with 
| sand, coal, ores, grain and other materials. These Grap- 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. 
may be worked by the “ Lancaster” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 

Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to see our Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Hoisters at work. Comparison of our prices, capacities 
and merits with all rival Grapples, Rock Breakers, 


Hoisters, etc., earnestly solicited. 


They 





Self-Penetrating Grapple, Excavator 2 Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE ‘CONLEY-LANCASTER” 





DIRECT STEEL PROCESS. 


JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, JU. S&S. A. 





GASOLINE and 
GAS ENCINES 


Our new Engines are hustlers. A6 x7 inch 
Engine, now running 100 feet of shafting. 


Boring Mills, Planers, Lathes, Drill 
Presses and Milling Machines for 20 
Machinists, on 6 gal. Gasoline per 
day, costing only 60cts. Write for 
information. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNAT!, OHIO. _ 








©0000 0e8e8e26G OOOO 088O86 


erg gc fHSEYS 
G dopadia' 


UFACTURES AND PRODUCTS 
OF THE UNITED STATES, 
comprises EveryArticle made in this 
Country -Indexed and Gassified — and 
under each article the names and addresses 


of? 
THE BEST MANUFACTURERS. 


@mplete in One Royal Octavo Vol. of over 1000p. 
Frice inCoth,$5. in Leather.$7. 


INDISPENSABLE 
to Buyers of Articles inall lines and 
Invaluable as 4 Statistical work. 


- Orders received at office of this Paper- _@ 
28206066 64666060060000086 


Wheeling & Lake Brie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AaAND— 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICAGO. 


AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


SOOSCHCHCHOSHSSOSEHOSEEESEE 





The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Biar, Tas. M. Hatt, 
Traffic Manager. Gen’! Pass. Agent. 


CLIPSE, wustec 


PLECTROTYPE 


ARK 


Bed NCRAVING CO. 








TRAVELERS’ RECISTER. 
Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 

N. Y. & Pitts. Express....... ts38am %825am 
Fast N. Y.‘& Pitts. Express*io 55 a m copm 
Mahoning Accommo......... 40am 
Pittsburgh Express............ i 25pm 
Youngstown Local............. o5am 
Mahon’g div. & Pitts Local *1140am 
Mahoning Val. Accom........ 4 30pm 
Pittsbu HEPTOBB....0000000.. 120pm Ilriopm 
New York Express............. OO PM orrseereoeeees 

*Daily. +tDaily,except Sunday. {Daily ex- 


cept Monday. 


Cleveland & Canton Rallroad. 
(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 a. m., $:00 p. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. 
Bedford—6:50 a. m., 11:10 a. m., 1:30 p 
P. m., 4:40 p. m., 45:45 Pp. m., 6:20 p. m 


Newburgh—6:15 &. m., 6:50 &. m., II:10 a. 
P. M., 3:00 p. M1., 4:40 Pp. m., *5:45 P. m. 
m., 10:35 p. m. 

Arrive from— 


I 


Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 &. M., 10:30 8. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m., *8:10 oS» 10:30 &.m., 1:05 p. 

M., 2:35 Pp. M., 4:15 Pp. M., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 &. M., 7:15 a. m., *8:10 a. m., 

10:308. M., I.05 p. M., 2:35 Pp. M., 4:15 Pp. m., 

6:30 p. m., 7:10 p. m. 

Trains marked * run daily. 

Valley Raliway. 
For AKRON, CANTON AND MARIETTA. 


Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... 725am *“4opm 
Marietta Express.............. tit1isam *2tspm 
Balto. & Wash. ress.... *400 pm *10 25am 
Cleve. and Canton ress t630pm {815am 


*Daily. Daily, except Sunday. 
J. T. JOHNSON, 


J. B. CAVEN, 
Gen. Supt. 


Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 








FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louls. 

13 omezs sHorter seTweeEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QD wes sworter and quicker DOD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 
ASE FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL W. H. FISHER, 
Gen’l Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsbargh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


* For scenery picturesque and varied, 
Through valleys green, ’mong meee 1 ~ 1 

















The le’s favorite route I ween, if 
For Pitteburgh, Balti- 2 a | ees The Pal. KE. sits enthroned as queen.” 
more, Washington, Phil. 1ispm 13 50 pm See that your tickets read via 
ade aand New York.) dir 1opm m ’ 
P tropm) 63spm | THE PEOPLE’S FAVORITE ROUTE. 

Wheeling and Bellaire. Iispm/) 635pm EB. HotBroox, Crarx, 
Alliance Accom "3 Spm 10 10am Sere Suet. OF. OF. 
Ravenna Accom............. | 500pm| 825am Pittsburgh, Pa. 





d Daily. * Except Saturday. Other trains 
except Sunday. 


From Cleveland Union Station. 


MtVernonaPan Handle Route 


Cleveland & Pittsburgh R. R. 
Depart. | Arrive. 











For Cuyaho Falls, 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indianap- 
olis, St. Louis, and all 

ints in the South and 

uthwest, 

For Cuyaho Falls, 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon and Columbus. 


800a mid 7 co am 
d8o00pm) 540pm 


11spm 








For Cogehogs Falls, 
Akron, Orrville, Chica- 8ooam) 540pm 
go, and all points in the 325pm| 1ioloam 
est and Northwest. 
d Daily. Other trains except Sunday. 
Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 


ticket office, Weddell House corner. 








SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle. 
ghenies in Virginia. 





Shortest and Quickest Koate to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


I. ROBINSON, Receiver, 
Columbus. O 


Iwo. J. ARCHER, 
Gen’! Peas. Agt. 





—TTe.— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 
BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. O., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to ali Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 


Best Accommodations. 


Tickets sold and baggage checked through 

to destination. Reliable information and best 

rates will be furnished by any agent of the 

Popular C. M. 

A.T. WIKOFF, W. K. RICHARDS, 
Pres, and Gen. Mgr. G.P.&T.A 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
--TO-- 


New York, Boston 
7 and the East. 


The shortest anc 
quickest Route to Pitts 
corm. Washington anc 
— more & the South: 
eas 








No. 62, Accommodation. ...............0000++ 605am 
No. 72, New York & Pitts. Express....* 8 10a m 
No. 70, Pittsburgh Accom.................. *Il 25am 
No. 64, New York & Pitts. Limited...* 250pm 
No. 66, Mantua Accommio.................. *420pm 
BIO. 74, WOURMSE MS TER... .crccccescoecocces vee t 800 pm 
No. 68, New York & Pitts. Ex............411 00 pm 
ve. 
No. 61,N. Y. & Pittsburgh Express...¢ 5 15a m 


No. 71, Youngstown Accom............... 
No. 65, New York & Pitts. Lim........... 
No. 67, Pittsburgh Accom.............se00 
No. 73, Leavitssburgh Local............... 
No. 63, New York & Pitts. Ex............ 
No, 75, Mantua ACCOM............cccesseee 
No. 69, Youngstown Express............. t910pm 
*Daily. tDaily, except Sunday. 
Baggage checked through toall points East. 
Through tickets and information regarding 
the route can be obtained at office, 141 ay Tio1 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York 
G. E. Fouts, C P. & T. A., Cleveland. 








ONE BEST PULLEY 
A> ON EARTH. 


rout 


Qin | 
Arms AWAGCENTS WANTED 
NY SE 
OHIO PULLEY & MACHINE CO, 
YVA RREN.OHIO 
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Tue IRoN TRADE Review. 


| THE HAZELTON TRIPOD BOILER 


Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 


CGlewelanmnd References: 


J. W. BRITTON, Esq, 
WOODS JENKS & CO., 
S. TYLER WIRE WORKS CO., 
CLEVELAND FORGE & IRON CO., 
BISHOP & BABCOCK CO., 
CLEVELAND SAW MILL & LUMBER CO. 
Address: CHERRY VALLEY IRON WORKS, Leetonia, O. 


THE HAZELTON TRIPOD BOILER CO., 


CHAS. HALLETT, AG’T, The Hollenden, Cleveland, Ohio. 170 TWENTY-SECOND ST., CHICAGO, ILL 
WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 


WiLL TOR coun" °| a SKINNER ENGINE GO ERIE.PA 
=n 




























The Hamilton Blast Furnace Engine. 
Mantiacturers of PORTABLE@STATIONARY 


; Spergthe ig 


SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 





Hydraulic Cranes and Accumulators. 
@@" Heavy special machinery generally. Send for illustrated catalogue. 





ote ° 
= Ez WN a E; SZ FOR ROLLING MILLS AND ALL OTHER > 
a * JO = Co.» WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


ENCINEERS «> CONTRACTORS, | contracts MADE For comPuete 


ENGINES. ALWAYS oN STOCK, 





223-225 River St., CLEVELAND, O. 





Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


NEW TANGIE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 2,600. 25 to 1,000 H. P. 
PUMPS OF EVERY 


These engines are the combined result of \ 1PT 
long experience with automatic cut-off reg- ta wd mete ka on si wht 
’ ulation, and most careful revision of all de- 
am) tails. They are designed and constructed 
for heavy and continuous duty at medium 
r — or high rotativespeeds. Highest attainable 
i \ Hans» we Economy in Steam Consumption and Supe- 
© rior regulation guaranteed. Self-contained 
= Automatic Cut-off Engines 12 to 200 H. P. for 
driving "ynamo Machines a Specialty. Illus- 
rated Circulars, with various data as to 
practical Steam E ngine Construction and 
performance, free by mail. Address BUCKEYE ENCINE CO., Salem, O. 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y, 
W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn. 


. , we. Ex. laFountaine, 


) MANUFACTURER oF 


Y VENTILATING FANS AND BLOWERS, HANGERS, 


{ Carpet Cleaning and Laundry Machinery and other 
» Special Sachinacy. 


S «=« 1335 Lexington Ave., - CLEVELAND, o. 





























ONS siionsst an SST ELLOS 
x" 1 POWDER, FUSE, CAPS, 
ae EKlectric Mining Goods 








Otto Gae Engine Worke, 
SCHLEICHER, SCHUMM & CO.,{ Eniiadelphia. 


Mocineatal OETS Coe De TO Gas Engines gumaeieas. AND Ald, TOOLS FOR STUMP BLASTING, 
bined OTTO ine Puma OFEO Sep Hagions. ANNIHITLATOR HERCULES POWDER COMPANY 








Sizes; 1,2,4,7 10, t 18 26 AND GO HORSE-POWER, Je W. W*LLARD, Manager./ 
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‘Tem IRON Trappe Review. 


THE BRIGHTMAN STOKERis tHeBEST 


STEAM BOILER FURNACEIN THE WORLD. 
SEND FOR DESCRIPTIVE PAMPHLET. THE 3) R 1G HTMAN STOKER CoO. oe ne ae 


NOS. 261 to 271 WEST ‘FRONT STREET, 
Tre EGAN (Gompany,’* sxzsx": 


Send for Catalogue and Prices, 





















em ity a 
Sea “é Builders of the Largest Line of Late Improved 


























ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 210 South Third st. 
CHICAGO, 2.8 Lake st, 













A ee 

















: = No. 7. Extra Heavy Double Planer and Matcher. 
ay Planes 24 in. wide, both sides, and matches 14 in. wtde. 

“ae With Drop Matcher Attachment. 

- ~Planing Mills. 

Buggy, Carriage and Wagon Builders. 
86 Beverly Street, Boston. 
Ore Paint and Cement. 
| e /2\ |BERGERS 1 Ty seats for ROOF. 
. Curved. Wewant to mail you the Finest Roofing | LOCK SEAM git 


Carpenter, Sash, Door and Blind Work. 
Spoke, Wheel and Handle Factories. 
—. THE DEMING CO., ” 
N SS SALEM, OHIO. GA < 
| ye \ \, a = 1 1 mm p tS Pp ZEA paneananiiee 
\ ‘ For HAND AND POWER. 
2 Sa ~—*e Adapted for BorLER FEEDING, FIRE GARRY IRON AND STEEL ROOFING COMPANY, 
Ce = PURPOSES, etc; also ARTESIAN WELL The Largest Manufacturers of Iron and 
— <S CYLINDERS and WoRKING HEaps for Steel Roofing in the World, 
a FACTORIES, MILLS and FURNACES MANUFACTURERS OF ALL KINDS OF 
Send for illustrated circular and price list. Mention this paper. fron and Steel Roofing, Crimped and Corrugated 
Iron Frames for Roofs and Buildings. 
STEEL h 
Catalogue ever published. | ave seen cure. 


Furniture, Chair and Bracket Factories. 
4 And General Wood Workers. IN THE UNITED STATES. New Square Chisel Mortiser and Borer. 
. Siding, tron and Steel Tile or Shingle, Fire- 
gy lis Unit 
} THOMPSON M’F’G CO., Cleveland, 0. | “Faes=ssaqi comcocmcscd| 


i 
Car, Railway and Agricultural Works. 
Regulators for Steam, Water, 
“i ae nod ve Pressure. 
DAMPER REGULATORS 
SEPARATORS, 
and otha: ‘pecialties for the economical 
use of steam. Manufactured by 
THE CURTIS REGULATOR CO. 
Proof Doors and Shutters, tron 
@@ Send for circular and price list No. A 
; ; THE BERGER MANUFACTURING COMPANY, CANTON, O. 
Seven sizes of Corrugations---Straight or 
emeeemees § jt | xcels all other Metal Roofs, 











OUR ILINE OF UWPRICHT DRILL FRESSES. 


Manufacturers of 


Plain, Rolled, Crimped 

. Corrugated and Beaa- 

= oofing, Siding and Ceil- 
ng. 


PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 








THE KANNEBERC ROOFINC CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


, Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Builaing Paper, Dry and Ready Mixed Paints, Etc 


Write for Catalogues, Price Lists and Samples. 





. ak <>) 
Light Bench or No. # Drill Press. No. 2 Drill Press. No, 3 Drill Press, No. 4 Drill Press. 
Post Drill. 1 or 2 Spindles. 


‘THE GARVIN MACHINE COMPANY, 


Manufacturers of, and Dealers in, all kinds of 


MACHINERY anno MACHINE TOOLS. 


i eit ity po aaa Oars heey ; 
BU eater ocr ea 4 a aes agen ae coe 
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$5 5 Il I 
5 Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand SYKES : Fras PM a) 
3, 4 ; and Engine Lathes, Planers, Profilers, Chucking Machines, y kp rolled and box 
& Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. n 4h, aaneaies., Oee 
» Plants for Manufacturers of Sewing Machines & Electrical Goods. all oth sides 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. Cloeges of aon . p of Paint and 
Laight & Cana! Sts. (Catalogue sent on Application. ] NEW YORK. Easy put on. io Pure Linseed 
‘ tatty Bony mm red , RS & ST EEI. ROOFING oo., 
f and mention this pacer.” NILES, O., and CHICAGO, ILL. 














"Tum IRON ‘TRADPe Review. 








SO" i. Ve ES...’ 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the appearance of the shelves o. 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 





J. STEPTOE & C0., 


CINCINNATI, - OHIO, 


MANUFACTURERS OF 


) Crank and Geared 


ISHAPERS. 


Send for Latest Illustrated Catalogue. 





W. S. HUTOHINSON. 





Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 
325 Dearborn-st., Chicago. 





OLD 
1874. 





sao mn cmuocor Cor Lake & Kirtland Sts, Claveland, 0, "2m ox oxo 


CLEVELAND TWIST DRILL CO., 


RBLIABLRD 
{ ee oO . 


50% FUEL 
Q\cAN HEAT x.455 NG 
pwr PO.BOX459 "6 Co, 


SAVES 10 


o- 2 
Ayp,. PITTSBURGH, PA. we 


--, & BOILER COVERY 


APACLTY C 











The EXart or Detroit 
Emery Corundum Wheels and Machinery. 


write to J. WENDELL COLE, M. E., 
District Manager, Box 152, Chicago, Il., or Box 84, Columbus, O. 
a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








Penberthy Automatic Injector. 


If you want an®injector that is simple and reliable, 


Use the Penberthy. 


ou want an injector that is automatic and will restart, 
if ivom any cause the feed should be broken, 


Use the Penberthy. 
If you want an injector that works on 20 to 15s0 pounds 
steam pressure, 


Use the Penberthy. 


If you want an injector that you have only to turn the 
steam on ~“a off, in the Pon starting, ro 


Use the Penberthy. 


If you want an injector to lift 20 feet or work from a head, 


Use the Penberthy. 


PENBERTHY 'NJECTOR CO., II7 7th St., Detroit, Mich. 


Cc. H. PRESLEY, Agent, Cleveland, O. 


WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 








tory to our customers and ourselves. For machinists’ 
use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 
is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 11 South Water Street, CLEVELAND, 0. 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


BEST 
AND 
Cheapest. 


The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,,. CLEVELAND, Onio. 

















REYNOLDS BROS., TOLEDO 
nd (‘nt Riles | WIRE & IRON WORKS 
Hand Cat Files | ¥ , 
Manufacturers of 
We = = es Brass and Wire Railings, 
Seas Gay Wire and Iron Fencing, 
133 & 135 N. Water St. Roof Cresting, 
COLUMBUS, OHIO. Wire and Iron Window a ae 
able Fixtures, 
Old Fil 
Warranted Superior to And Builders’ Vee — Work of every 
Cc 
Lead Tempered ia the | F, POWELL & CO., 
oe ee ee TOLEDO, OHIO. 





Awarded the GRAND PRIZE at the Paris Exhibition. 
SEND FOR THIS BOOK 


(‘es 
AN i HOPEST. = 
_GUSCON, SCOTLAND \ 


Cleveland Office, 412, Perry-Payne Building. Cleveland, O. 





THE LEFFEL WATER WHEEL & ENGINE CO. 












8,12,16, and 20 Horse Power. 


to all others. Write for ENGINE PAMPHLET. 


Address us in full as follows: 


Y THe LEFFEL WATER WHEEL & ENGINE CO. 


SPRINGFIELD, OHIO, U.S. A. 











CRAHAM TWIST DRILL COQ,, Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 
WORKS, 


H. H. HODELL & CoO., 


Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 
CLEVELAND, OHIO. 





CLEvVEUuAND 


ALVA NIZA IN 












c ais — ~~ ESTABLISHED 1871 a rai 
< EBERTS BROS, fF 
i MANUFACTURERS OF we 
ie CORRUGATED IRON ROOFING, OF: 
32 ——_ SIDING & CEILING. _ mee 
cee OF FICEann WORKS 19210198 HIGH ST.WEST {F44 

& —DETROLT, MICH. Pe 








Build a splendid line of SIDE-CRANK ENGINES 


AI'W neTURN-FLUE BOILERS 


High in Grade. Low in Price. Strictly first- 
class. In design and construction SUPERIOR 
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